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The Role of Gender in Small Scale Irrigation Agriculture among Smallholder Farmers in 
Lume District in the Central Rift Valley of Ethiopia 
ABSTRACT 
Ethiopian economy predominantly depends on rain-fed agriculture. The sector is 
anticipated to support the whole economy and to change its structure. However, the 
country is highly affected by drought and millions of people are left without sustenance 
frequently. As an option, small scale irrigation schemes are important to reduce 
vulnerability and increase productivity. In this aspect, it is important to consider the 
implication of gender in irrigation crop farming under small scale scheme. This study 
therefore investigated irrigation agriculture among small-holder farmers and the role of 
gender in Lume district in the Central Rift Valley of Ethiopia. Both quantitative and 
qualitative data collection was used and purposive sampling technique was used to select 
four PAs in the district that dominantly practice irrigation agriculture out of a total 13 
PAs. Households were stratified into male headed (MHH) and female headed (FHH) and 
simple random sampling was used to proportionally select 165 households from both 
groups (135 MHH and 30 FHH). Key informant interview, focus group discussions and 
household survey were used to collect primary data. The data analysis was carried out by 
using descriptive statistics, one way ANOVA and chi-square tests. Results of the study 
showed that there was a significant difference in irrigation crop preference between male 
and female headed households. Male headed households mostly prefer high value crops 
such as onion, tomato and cabbage, while FHH prefer easily manageable and low water 
demanding crops. Results on engagement in management practices revealed that FHH 
mainly participate in planting, weeding, hoeing, harvesting, while MHH are widely 
involved in land clearing, cultivation, crop watering, disease and pest control and 
transporting. With regard to cash income generation from small scale irrigation, the study 
revealed that MHH are mainly involved in seed production particularly the high value 
onion seeds while FHH are widely participate in selling of seedlings. However, there was 
no significant difference between MHH and FHH in involvement in cash income 
generating activities. On the other hand, the result also indicates that MHH have got better 
training, access to extension service and access to improved seeds than FHH. In addition, 
both MHH and FHH encountered market problem for different irrigation crops. 
Furthermore, there was no significant difference between MHH and FHH in fertilizer and 
chemical application. The study has concluded that gender has significant roles and 
implications in small scale irrigation agriculture through its direct influence in 
participation, labor division, crop preference and involvement in income generating 
activities. Therefore, the study suggests that improving the involvement of female headed 
households in irrigation agriculture special consideration should be given by government 
and non-governmental organization.  
 
Key words: Crop preference, Female headed farmers, Marketing agricultural crops, 
Vegetable production 
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1. INTRODUCTION  
1.1. Background  
In Ethiopia, the agricultural sector creates employment for about 84% of the population 
and it accounts for 45-50% of the GDP of the country and makes the largest input to raw 
materials for agro-industries and food security (Amdissa Teshome, 2006). Small-holder 
farms are pre-dominant and account for more than 90% of agricultural production and 
cover over 95% of the total area under cultivation (Addis Tiruneh et al., 2001; MoFED, 
2010).  
The country is dominated by small scale agriculture with rain fed dependant, traditional as 
well as subsistence farming with limited access to technology and institutional support 
service (Desta Beyera, 2004). According to a report by FAO (2003), to overcome the 
dependency on rain-fed agriculture, it is crucial to shift and expand irrigation agriculture. 
Likewise, Awulachew Seleshi et al, (2005) indicated that improving irrigation agriculture 
ensures food security, improved livelihood status and alleviates poverty.  
Ethiopia has great irrigation potential, which is estimated as 5.3 million hectares of land of 
which 3.7million hectares can be developed using surface water sources and 1.6 million 
hectares using ground water and rain water management (MoFED, 2010; Awulachew 
Seleshi and Mekonin Ayana, 2011).  
The average crop yields per hectare from irrigated land increases 2.3 times higher than the 
yield produced by rain fed agriculture (FAO, 2007). However, currently irrigated 
agriculture produces less than 3% of the total food production of the country (Teshome 
Atnafie, 2006). As a result, the productivity of the agricultural sector is very low and lags 
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behind the rate of population growth and partially reinforcing food insecurity in the 
country (Awulachew Seleshi et al., 2010). 
This is mainly due to poor water storage capacity and large spatial and temporal variations 
in rainfall, there is no sufficient water available for most small-holder farmers to produce 
more than one crop per year (Mekuria Taffese, 2003; MoFED, 2006). This results in 
frequent crop failures followed by dry spells, occurrence of severe droughts and produce 
significant soil erosion which may reduce the potential productivity of farmlands 
(Awulachew Seleshi et al., 2010). 
On the other hand, the correlation of gender and agricultural productivity of irrigated crops 
is inversely associated to each other. Mostly women’s lack of independent access to and 
control over land and water threatens household food security (Getahun Sileshi et al., 
2011). In developing countries women are responsible for more than half of the food 
produced and they represent a large number of labor forces in the world (FAO, 2011). 
Women contributes 43% of global agricultural labor force, but this figure overlooks 
considerable variation across regions and within countries according to age and social class 
(FAO, 2010).  
In general, the agricultural sector is under performing, in part because women, who 
represent a crucial resource in agriculture and the rural economy through their roles as 
farmers, laborers and entrepreneurs, almost everywhere, face more severe constraints than 
men in access to productive resources. Especially when we come to irrigation agriculture it 
is predominantly controlled by men who lead to the assumption that farm household 
resources and labor are effectively controlled and allocated by males only. 
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1.2. Statement of the Problem 
Women constitute half of the rural farming community in Ethiopia; they contributing 49% 
of labor in over all agriculture and 70% of household food production (World Bank, 2010; 
Getahun Sileshi et al., 2011). They play a vital role in decision-making in agriculture and 
in the adoption of agricultural sector.  
Small scale irrigation agriculture has many important implications for gender 
mainstreaming and gender relations. Since most of the time irrigation is undertaken on a 
small plot of land with intensive care, vegetables are traditionally placed in women’s 
domain. It can be a major tool to increase women’s empowerment both through greater 
access to and control over household income and improvements in quality of life (Van 
Koppen et al., 2012). However, even if women are considered as key actors for irrigation 
agriculture, they are still benefiting little at the individual, household, community and 
national levels. Within productive resource control issues, access to small garden and 
irrigation farmland for women has remained an important component of household food 
supply. However, even though both men and women are participated in irrigation farming; 
irrigation farming has been categorized as men’s work because women are not perceived 
as the direct stakeholders. 
So, female headed farmers are lesser involved in irrigation agriculture than male headed 
farmers in the study area. Most of the time gender based constraints have been found to 
reduce women’s efficiency as farmers and decision-makers of resources. In general, 
women’s contributions often unrecognized, invisible, exacerbated by poor working 
conditions and fallback by limited opportunities for improvement. 
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 On the other hand, the expansion of small scale irrigation agriculture is usually 
complicated by so many problems which include lack of improved technology, skilled 
man-power, access to market and market information, extension service and input supply. 
All these constraints are undermining the participation of female headed in irrigation 
agriculture. Thus, previous studies that were done on small scale irrigation schemes have 
mainly focused on men. No study was done on the role of gender in small scale irrigation 
among smallholder farmers in the study site. Women’s level of participation in decision-
making processes in small scale irrigation schemes remains to be one of the major 
challenges especially in relation to gender role. Therefore, studying the role of gender in 
small scale irrigation among smallholder farmers in Lume district in the Central Rift 
Valley of Ethiopia is crucial to fill this gap. 
1.3. Objectives of the Study 
1.3.1. General Objective 
The general objective of this study was to assess the relationship between gender and 
agricultural production activities in the context of irrigation management among 
smallholder farmers in Lume District.  
1.3.2. Specific Objectives 
The research has the following specific objectives:  
 To assess the major types of crops produced under small scale irrigated farmlands  
 To explore and describe the involvement of women in small scale irrigation 
agricultural management activities 
 To assess income generating activities related to small scale irrigation agriculture 
 To assess major constraints faced by male and female headed irrigation users  
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1.4. Research Questions 
 What are the major types of crops that are produced under irrigated lands by male 
headed households and female headed households? 
 Are there significant gender differences in irrigation agricultural management 
activities? 
 What are income generating activities related to small scale irrigation agriculture? 
 What are the major constraints facing by male and female headed irrigation users in 
the study area? 
1.5. Significance of the Study  
The significant of this study is that currently small scale irrigation agriculture in Ethiopia 
contributes a lot for smallholder livelihood improvement and facilitating ways towards 
market oriented irrigation value chain development. In order to transform subsistence 
agriculture in to market oriented farming, gender has become a pivotal issue. As the 
contribution of women in subsistence farming is significant, even though large proportion 
of agricultural activities is often dominated by men. The contribution of women in small 
scale agriculture has significant importance to raise production and productivity to achieve 
food self-sufficiency at household level in particular and at a country level in general. 
Thus, it is very important to identify the contribution of women also on small scale 
irrigation agricultural management. Thus, identifying the constraints and opportunities 
associated with women involvement in small scale irrigation management has greater 
significant. After conducting this study the result will contribute by pinpointing policy 
options which help policy makers to intervene in areas that need intervention and support. 
In addition to this, the research findings will inform researchers and other professionals 
interested in similar issues and will also improve awareness for male and female small-
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holders on both internal and external constraints and challenges. Moreover, the study will 
be contributing a lot for the achievement of gender inclusive value chains development in 
the context of small scale irrigation agriculture in Ethiopia. 
1.6. Scope and Limitation of the Study 
The scope of this study is limited to identifying gender issues and related variables in the 
context of small scale irrigation agriculture, assessing the role of gender in small scale 
irrigation agriculture, assessing types of major crops producing under small scale irrigation 
and income generating activities related to irrigation agriculture. Due to different reason 
like limited budget, time and other resources the study does not include the impact of small 
scale irrigation agriculture on the livelihood improvement of rural communities. As the 
data collected is based on one-time cross sectional survey, the dynamics of women 
involvement in small scale irrigation and changes in their livelihood strategies over time 
cannot be adequately covered in this study.  
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2. LITERATURE REVIEW  
2.1. Concepts of Gender 
Gender refers to the role and responsibilities of men and women that are created in socially 
and culturally. As a result of this social constructed relationships power between them is 
also differs (WIC, 2005; Tchouassi, 2012). Roles, responsibilities, behavioral patterns and 
power relations are dynamic; they vary over time and space between different cultural 
groups and contexts. This is because of the constant shifting and variation of cultural and 
context specific changes of gender dynamics (Hirut Tesfaye, 2004). The difference in 
power relations between men and women results in different gender roles, social roles and 
socially accepted characteristics and behaviors (Kabira and Masinjila, 1997). 
Understanding gender means understanding opportunities, constraints and the impacts of 
change as they affect both men and women differently. Therefore, partnerships and equity 
between men and women are the basis of strong families and viable societies in a rapidly 
changing world (Hemmati and Gardiner, 2002).  
Gender issues are not the same as women’s issues and gender is not a synonym for women 
(Clarke, 1999; Tchouassi, 2012), because sex describes the biologically differences 
between men and women which are universal and determined at birth. Gender roles can be 
described as social norms or rules and standards that dictate different interests, 
responsibilities, opportunities, limitations as well as behaviors for men and women 
(Mahalik et al., 2003; Johnson et al., 2007). These gender roles are learned and change 
over time. It varies from culture to culture and often from one social group to another 
within the same culture according to class, ethnicity and race (CDPA, 1996). Factors such 
as education, technology, economics as well as sudden crises like war and famine cause 
gender roles to change. 
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In developing countries, both men and women are involved in productive labor, which 
includes wage employment and production of goods. However, their functions and 
responsibilities differ (Girija, 2002). Many research confirmed that the relationship 
between men and women, their access to and control of resources, their roles and the 
constraints they face relative to each other. According to CDPA (1996), gender analysis 
should be integrated into the needs assessments and in all sector assessments to ensure that 
gender-based injustices and inequalities are not exacerbated by human interventions and 
that where possible greater equality and justice in gender relations are proposed. 
2.2. Gender in Agricultural Based Rural Livelihoods 
In rural areas of the developing world, women play a major role in running households and 
make major contributors to agricultural production. When women are economically and 
socially empowered, they become a potent force for change. However, the inequalities that 
exist between men and women make it difficult for women to exploit their full potential 
(IFAD, 2011). Rural women rarely have access to the resources that would make their 
work more productive and ease their heavy work load. Ultimately, it is not women who are 
held back but also their families, their communities and local economies. Rural women 
have so many roles, responsibilities and knowledge that differ from men. As farmers, they 
plant, weed and harvest food crops and tend livestock (Girija, 2002). As caretakers, they 
look after children and relatives prepare meals and manage the home.  
In developing countries, many women earn extra income by working as wage laborers, 
producing and selling vegetables or engaging in small scale trading and enterprises. In 
addition to these multiple tasks, they spend long hours fetching water and collecting 
firewood. 
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In most poor and marginal areas and areas affected by climate change, men have been 
forced to migrate in search of work; women often have the sole responsibility for farming 
and raising the children. Despite their many responsibilities, most of the time women have 
significantly less access to the resources and services they need to increase their 
productivity and their income and also ease their burden of household duties (IFAD, 2011). 
Women are held by lack of education, unequal property right and limited control over 
productive resources. Labor intensive and time taking activities further hinder women’s 
ability to improve their income earning potential in developing country. Therefore, 
women’s productive work is typically less visible and lower paid than men’s (ibid.). 
In irrigation agriculture, the interest for water usage between men and women are quite 
different in their preferences. Usually, men prefer to use water to irrigate cash crops or 
livestock while women prefer to use water to grow staple crops, food crops, vegetables and 
kitchen gardens or mainly for domestic use (IFAD, 2006). In food production, men may 
clear the land at the outside of a cultivation cycle and women frequently do the planting, 
weeding, harvesting and processing of food crops with a little or no intervention from men. 
Women cultivate and manage their own plots by themselves or with the help of their 
children, make their own decisions and have control over their own earnings (Koopman, 
1993). 
2.3. Gender and Land Tenure  
Land tenure is the degree of reasonable confidence not to be randomly depuratives of the 
land rights enjoyed or the economic benefits deriving from them. It includes clarity, 
duration and enforceability of the rights as well as perception of the security of tenure 
rights (Schlager and Ostrom, 1992; Cotula et al., 2004). 
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Land tenure security is a key for sustainable development as small-holders alike need 
secure land tenure in order to invest in their land.  However, in most parts of the world, 
property rights regimes are weak, undetermined by overlapping land claims and intense 
competition (Cotula et al., 2006). 
In developing countries, rural land tenure systems are undergoing rapid changes, affected 
by a number of processes, transitions and transformations (Amnesties, 2005). The growing 
number of transactions is occurring in which land permanently changes hands in return for 
cash. This changing of land tenure situation such as temporary renting of land for cash, 
gift, inheritance and enforced repossession of land previously granted to a tenant are 
resulting in conflict among coveting actors (Aluko and Amidu, 2006).  
The linkage between gender, land tenure and sustainable development is strong and 
straightforward one in developing countries where women dominate the agricultural 
practice and who are also the key environmental managers (Mwangi, 2001). In sub-
Saharan countries, women produce 80% of agricultural foodstuffs and cash crops (Elder 
and Schmidt, 2004). Yet, in many parts of the African continent, women lack legal access 
to land (<10%) and support services for production and distribution. As a result, women 
are frequently left to provide for their dependents without adequate agricultural, 
educational, institutional and financial support (Shumba, 2011). Therefore, globally 
women have owned only about 1% of the land, but this is varied in different countries; in 
Uganda women own 16% of all agricultural land, 9% in Zaire, 6% in Nepal and 2% in 
Western Samoa (Redwood and Wakely, 2012). Due to different cultural and customary 
rules women land ownership in most African countries is based on secondary rights 
(through marriage) and linked to their male relatives; their husbands, fathers, sons or other 
male members of the community (Walker et al., 2002).  
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However, these cultural and customary rules are different from county to county. Countries 
have dualistic legal systems where modern law may or may not assure gender equity while 
women living under customary or religious law still do not have the same rights as men are 
the one who are supposed to inherit or own property or land tenure men (Redwood and 
Wakely, 2012). Moreover, under many customary and traditional systems women’s 
inheritance rights are limited; not only with patrineal systems where property devolves 
along the male line to the exclusion of women but also in matrilineal systems where 
property traces through the mother’s line, land control usually rests with male family 
members (Moyo, 2002). However, the population pressure, cultural change, agricultural 
intensification and commercialization many customary rules have evolved towards greater 
individualization extending the rights vested in male household heads and further eroding 
women’s secondary rights.  
Like other Sub-Saharan African countries, land in Ethiopia is a critical asset and a vital 
base of livelihood for the majority of the population. But, currently it is becoming 
increasingly scarce by many reasons; rapid population growth, high population density in 
productive areas, degradation of agricultural lands, urbanization and competing demands 
from different users including investors (Tenaw Shimelles et al., 2009). Women’s 
insecurity in land tenure right results in cultural, customary rule and the loss of potential 
spill over benefits from national economic growth. Therefore, land tenure was mostly 
dominated by male headed households (Tamrat Haile, 2013). Thus, to recognize the 
distinctive challenges faced by women and to capitalize on the positive development 
effects of empowering women, Ethiopian government mandated joint certificates of land 
tenure for husband and wife (Mintiwab Bezabih and Holden, 2010). Therefore, this land 
certificates improve women’s empowerment mainly in land management, land related 
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investment such as tree planting, conservation practice and agricultural input use, 
production decision and independence in resource use. In addition, women co-ownership 
of land so it opened a window of opportunity for women’s empowerment that has been 
witnessed in terms of participation in household level decision-making and confidence to 
maintain equal share during divorce (Tewodros Tefera, 2013).  
2.4. Gender Division of Labor in Agricultural Production  
Women constitute the majority of subsistence farming workforce in developing countries. 
Most of the time they depend on agriculture for their livelihood (Agarwal, 2011) and the 
proportion of women working in agriculture is still rising (FAO, 2011). In most part of the 
world, women are faced with limited access to resources such as agricultural land, water 
and extension services, due to patriarchal institutions which most often assume that the 
head of the household is men (Hovorka, 2006).This condition is directly linked with the 
secondary and reproductive role given to women in the gender division of labor.  
The gender divisions of labor describe the gendered productive role; men engage with cash 
cropping while women produce food crops (Bryceson, 2002; Rekha and Mary, 2008). 
They work on their own plots and those of others; they work as unpaid or paid workers, 
employers and employees and also as wage laborers in both on-farm and off-farm 
enterprises (Bullock, 1994; Lemlem Aregu et al., 2010). In food production, men may 
clear the land at the outset of a cultivation cycle and women frequently do the planting, 
weeding, harvesting and processing of food crops with little or no intervention from men. 
Women thus cultivate and manage their own plots by themselves or with the help of their 
children, make their own decisions and have control over their earnings (Koopman, 1993).  
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The divisions of labor in agricultural activities vary based on country, region, economic 
and political condition, cultural beliefs, gender norms and personal circumstances. It also 
changes over time. The extent to which women are involved in decision-making, division 
of labor between men and women in the actual tasks performed production of cash or 
subsistence crops, whether women provide paid or unpaid labor and the extent of which 
women retain income from the sale of farm production also vary greatly between and 
within a country (Bullock, 1994). In most case women not directly participated in 
irrigation agriculture; they spend time on household tasks such as grain grinding and 
fetching fuel wood and water. These activities incapacitate much of their energies and they 
also are often crowded into low skilled and low paying activities (GOE, 1995). Women are 
engaged in a wide variety of economic activities including the construction of houses, land 
cultivation, harvesting, food storage and marketing. Nevertheless, women’s work in the 
agricultural sector has often been erroneously documented as marginal and as a result they 
have been considered more as consumer than producers.  
2.4.1. Gender Differentials in Type of Production Activities   
Women make major contributes to agricultural crop production. In developing countries, 
they produce up to 80% of basic foodstuffs for both household consumption and sale 
(Agarwal, 2011). In home gardens, rural women grow vegetables that are important to 
household nutrition. Women’s roles in agricultural crop production are expanding; the 
outmigration of young men from rural areas in some regions has led permanent changes in 
women’s responsibilities and tasks. Most of the time, men produce market oriented or cash 
crop while women often work with subsistence crops which are called miner crops and 
vegetable gardens (Koopman, 1993). Evidence suggested that men may take over 
production and marketing and becomes financially profitable.  
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A standard explanation for the division of crops by gender is that women are responsible 
for feeding the family members and thus grow subsistence crops. On the other hand, men 
are responsible for providing cash income and to this end they grow cash and export crops 
(Doss and Morris, 2001). But, in some cases men and women perform complementary 
roles like men clear land, women plant and tend crops and men harvest and market crops. 
However, women have the least access to the means for increasing output and yields and 
for moving from subsistence farming to market oriented production. Therefore, gender 
differences in productivity and earnings are systematic and persistent. Women exhibit 
lower average productivity and earn lower wages than men. These differences have been 
documented in both developed and developing countries, and although they have declined 
over time primarily as a result of the reduction in the education gap, they remain 
significant (Adams and Daniel, 2009). Female farmers have on average lower productivity 
than male farmers. According to FAO (2011) report, estimated yield gaps based on female-
male comparisons across households range wide, but many cluster around 20-30%. The 
lack of women’s participation in commercial crop production is often not a preference, but 
the limited access to inputs and markets. Agricultural productivity in sub-Saharan Africa 
could rise 20% if women had equal access to land, seed and fertilizer (FAO, 2009). 
Women’s adoption of new crop production technologies is also strongly affected by who 
controls and ultimately owns the crop; men often move into women’s crop production 
when it becomes more profitable (Merrey and Baviskar, 1998). In the context of irrigation, 
most countries, women irrigation users are more likely to be found in female headed 
households or those in which men are absent, wives of male migrants or the infirm 
households (single women, widow) and those women’s demand for and use of irrigation 
water for irrigation purposes can be varied from men (Lynch, 1991; Zwarteveen and 
Neupane, 1996). 
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These are important considerations for irrigation management. Women irrigation users are 
improved irrigation management practice and financing. Since the urgency associated with 
growing water scarcity, the concern for expanding food and agricultural production to keep 
pace with growing populations and riding incomes and need to use water more efficiently. 
2.4.2. Gender Differentials in Marketing and Benefits   
Access to markets varies by gender and location. Predominantly women tend to sell 
irrigated crop production in local markets where they find demand for traditional varieties 
of crops. Men on the other hand, tend to sell uniform and exotic varieties in export 
markets. These gender differences in market access vary by location as well. Local trade 
can improve rural women’s and men’s livelihoods by providing them with a source of 
income (Randriamaro, 2006). But, on one hand usually women face many challenges in 
accessing and benefiting from markets compared to men. They face illiteracy, lack of 
market information and transport to markets. At global and national level, unfair terms of 
trade still disadvantage poor farmers including women. Trade negotiations rarely consider 
women’s and men’s different knowledge and skills. They often neglect the use of assets in 
determining their livelihoods and they overlook the various potential impacts of their 
provisions on poor rural women and men (ibid.). 
Gender roles and relationships influence the division of work, the use of resources and the 
sharing of the benefits of production and income between women and men. The 
introduction of new technologies and practices underpinned by improved service 
provision, often disregards the gendered consequences of market oriented growth and 
many benefits by pass women since benefits over agricultural production is varies between 
men and women (Lemlem Aregu et al., 2010). 
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2.4.3. Gender Differentials in Access to Information and Capacity Development 
Ethiopian rural women make significant contribution to subsistence agriculture and to 
ensuring food security and are the mainstay of the farm labor. They work in all aspects of 
agriculture. In addition to their active engagement in agriculture and livestock production, 
women are responsible for all household chores, mainly as a result the gender division of 
labor. Despite their immense contribution to the household economy and given their 
critical role in determining, guaranteeing food security as food producers, food providers 
and contributors to household nutrition and security, rural women often face difficulties 
than men in gaining access to agricultural information to increase their production and 
productivity (Deribe Kaske, 2007). Knowledge or information is becoming one of the most 
important factors of production, and there is no doubt that this trend will intensify. Having 
timely and relevant information can fundamentally alter people’s decision-making capacity 
and is critical to increasing agricultural productivity. It is often difficult for rural people to 
obtain relevant and timely information (ibid.) and also difficult for rural communities to 
share information beyond face-to-face contact, thus inhibiting access to information 
available outside their locality. In most cases, agricultural and non-agricultural information 
sources generally depend on the household wealth and gender differences. Men depend 
mainly on formal information sources while women mostly exploit informal sources of 
information (Ephrem Tesema et al., 2006). In rural areas men get information from radios, 
DAs, extension workers, NGOs as well as farmers’ conference at the PAs and district 
levels. Besides, they also more possibility of accessing information through informal 
sources while they socialize with friends, indigenous support and social networks such as 
ekub, idir, debo and market places (Lemlem Aregu et al., 2010). 
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Since women get information from neighbors while participating in indigenous self help 
and social network associations as well as through their husbands, school children and 
friends. These sources of information are mostly informal, indirect and sometimes provide 
incomplete clues (ibid.). 
2.5. Irrigation  
Naturally, rainfall is the main source of water supply for crops, but when it becomes scarce 
or not evenly distributed over the entire agricultural areas it creates the gap with the actual 
demand for water. In this case, it is then necessary to supply water artificially, by irrigation 
mechanism. Irrigation is the artificial application of water to the plants to assist the growth 
of agricultural crops, maintenance of landscapes and re-vegetation of disturbed soils in dry 
areas and during periods of inadequate rainfall (FAO, 1997). Irrigation development could 
also be a case of agricultural development in which technology intervenes to provide 
control for the soil moisture regimes in the crop root zone in order to achieve a high 
standard of continuous cropping (ECSRD, 1996).  
There are various types of irrigation schemes in different parts of Ethiopia. These 
classifications are basically happened by considering the factors such as; size of area 
coverage, technology employed and management practices. First based on the size of 
command area there are three general types of irrigation systems; namely, small schemes, 
medium schemes and large schemes which covers 200 hectares, 200-3000 hectares and 
schemes above 3000 hectares, respectively (MoWR, 2002; Awulachew Seleshi et al., 
2005). Small scheme irrigation include all  hand dug, household based, shallow wells, 
flooding, individual household based river diversion and other traditional methods. 
According to Werfring (2004), small scale irrigation schemes are further classified into 
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two categories; modern schemes and traditional schemes. Modern schemes usually have 
fixed or improved water control/diversion structures. These schemes are generally 
constructed by the government or NGOs which have mostly been constructed since the 
mid-eighties in Ethiopia (Fitsum Hagos et al., 2009). On the other hand, traditional 
schemes are different from the modern schemes because their diversion weirs are usually 
made from local materials and usually re-constructed every year. Most of the time this type 
of traditional scheme are usually constructed by local communities and have been 
functional for relatively longer periods of time, some extending close to a century 
(Werfring, 2004; Awulachew Seleshi et al., 2005). 
Secondly, the level of technology used determines the type of irrigation schemes. The type 
of technology affects the choice of irrigation method followed to control and divert water. 
It is also highly associated with the availability of water, water loss and establishment as 
well as for operation and maintenance costs. Based on the technology employed irrigation 
scheme is classified into; drip irrigation, flood irrigation, sprinkler or spray irrigation and 
furrow irrigation (Nigussie Taffesse, 2002). The third classification is based on 
management system. Management system is developed to help public, private irrigators 
and decision-maker for the proper management, utilization and application of irrigation 
water. It includes tank irrigation, shallow or deep tube well irrigation and small dam 
irrigation (Smith, 1998). In general, the management systems of the two small scale 
irrigation schemes are similar, usually involving local leadership and water users’ 
association or irrigation cooperatives with the government providing extension support. 
While the medium and large scale schemes are usually managed by the government 
(Werfring, 2004). However, local water management institutions are stronger in traditional 
schemes (Alamirew Tena et al., 2007) compared to modern irrigation as a result of the 
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performance of traditional schemes could be higher. But, the considered criteria to 
classifying irrigation schemes in terms of scale may vary from country to country. For 
instance, in India small scale irrigation scheme is covering up to 400 hectares while in 
Cambodia <100 hectares.  
2.6. Women and Smallholder Irrigation Management  
Women tend to be invisible actors in irrigation partly because they commonly do not have 
own land, partly because they are identified with low technology or traditional subsistence 
farming and partly because of gender-based social structures and support services, 
including irrigation agencies themselves. But, women are crucial to successful small-
holder irrigation because they contribute most of the labor requirements (Zwarteveen, 
1994). Women are major contributors to household and national food security, particularly 
in irrigated area. Yet, their contribution in this sector often goes unrecognized and not 
rewarded. This further reduces their lack of bargaining power, their ability to participate or 
gain access to resources and training which might enable them to improve their 
contribution. However, recently, the importance of women to the success of sustained 
irrigated production has received wide recognition. Particularly, in developing countries 
women provide labor for irrigated production on a day to day basis especially in female 
lead households which now accounts for some 25-35% of small-holder irrigators 
(Chancellor, 1997).  
Therefore, majority of women are entirely responsible for the household irrigated 
production and many more consistently increase the range and intensity of their activities 
as their men spend long periods working away from home. In most rural irrigating 
households, women have a key role in production. It is essential for all these women and 
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their families that they are able to improve food production and sustainable agriculture 
through effective irrigation. In general, the linkage among irrigation practices and gender 
are highly complex and better understandings of the different pathways that lead to these 
outcomes are needed. The actual impact of irrigation on gender empowerment will depend 
on the technical, social and economic characteristics of water availability, access and use 
which will differ by country and social group.  
In Ethiopia, male headed households are 38% more likely to participate in irrigation 
practices than female headed households. This is because the latter suffer from lower 
income, poor financial asset and faced a shortage of labor and market information. Thus, 
women in female headed households frequently ended up renting or sharing out their land 
(Kinfe Asayehegn et al., 2011). Irrigation interventions can be accompanied by 
improvements in water supply that reduce the time women have to spend collecting water. 
But, women’s agricultural workload may increase with irrigated agriculture (Upadhyay et 
al., 2005). The other gender dimension in irrigation is the impact of irrigation practices on 
women’s empowerment since it is largely depend on whether women are farm decision 
makers or simply family laborers (Van Koppen, 2002). 
2.7. Irrigation Development  
Irrigation has been practiced in many part of the world, like Egypt, India and China as well 
as in other Asian countries for a long period of time (Zewdie et al., 2007). Irrigation 
practice is an old science; was practiced for many years in the Nile valley. Egypt claims to 
have the world's oldest dam built about 5000 years ago to supply drinking water and for 
irrigation purposes. At that time basin irrigation was introduced and still now plays a vital 
role in Egyptian agriculture. In many countries, irrigation practice is measured as a basis of 
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civilizations. For instance, Egyptians have depended on Nile’s flooding for irrigation 
always for a long period of time at a large scale. The land between Euphrates and Tigris, 
Mesopotamia was the breadbasket for the Sumerian Empire. This civilization emerged 
from centrally controlled irrigation practice (Schilfgaard, 1994). 
Other indicator for irrigation development in the ancient civilization is found in the stony-
gravel limestone desert of the Negev area in Israel. Remnants of these ancient irrigation 
systems date back from the Israelite period (about 1000 BC) and from the Nabataea-
Roman-Byzantine era (300 BC to 600 AD). In the absence of permanent water sources the 
ancient farmers developed runoff farm systems that used sporadic flash floods for 
irrigating their land (ibid.).  
In Ethiopia, irrigation agriculture was started in the 1960 with the purpose of producing 
industrial crops which is Cotton and Sugar cane (Birhanu Gebremedhin and Peden, 2002). 
However, local communities had already practicing irrigation by diverting water from 
rivers in the dry season for the production of subsistence food crops by traditional 
irrigation practice (Teshome Atnafie, 2006). During 1970, modern SSI practice and 
management is started by the ministry of agriculture in the response to overcome droughts 
which caused wide spread crop failures and consequently hunger and starvation. Irrigation 
practices reduce the risk of crop failure by resulting from drought. Currently government 
gives high attention to develop the sector to fully its potential by assessing and supporting 
local farmers to improve irrigation practices as well as the promotion of modern irrigation 
practices.  
While, different studies estimates that the total irrigable land potential in Ethiopia is 5.3 
million hectares assuming use of existing technologies, including 1.6 million hectares 
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through RWH and ground water (Awulachew Seleshi et al., 2010). The surface water 
potential in Ethiopia includes 5% small scale irrigation, 9% medium scale irrigation and 
86% large scale irrigation schemes. The potential of the small scale is not fully captured. 
The current level of irrigation development is at about 640,000ha with further planned for 
implementation (ibid.). 
Currently, irrigation agriculture produces less than 3% of the total food production of the 
country (ibid.). However, Ethiopian government has revised its strategy for irrigation 
development. The previous development target was to put additional 274,612ha by 2016 
(WSDP, 2002). But the ministry of water resource is undertaking a total of 13 irrigation 
projects located in different parts of the country. According to Teshome Atnafie (2006), 
they form approximately a total area of 493,603ha and envisaged to be completed before 
the end of the irrigation development program planning period in 2016. This revised target 
is mainly related to large and medium scale irrigation and it is expected that the small scale 
irrigation sub-sector which is under the ministry of agriculture and rural development will 
also strive similar targets. 
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3. MATERIAL AND METHODS  
3.1. Description of the Study Area 
3.1.1. Location  
The study was conducted in Lume District1, East Shewa Zone of Oromia region in the 
Central Rift Valley of Ethiopia. It is located about 70 kilometers to the East of Addis 
Ababa, Capital City of Ethiopia. The district is geographically located between 80 24’- 80 
51’ N latitude and 390 1’-390 17’E longitudes (Kebede Ayele and Kideghesho, 2004). The 
total land area of the district is 75,220ha, which comprises a total of 35 Peasant 
associationa2 (WIO, 2015). Lume is bordered in the South with Bora district, in the East 
Adama district, in the North Amhara region, in the West Ada’a Chukala district and in 
North-west with Gimbichu district (ibid.). The administrative center of the district is 
Modjo town. The other rapidly growing town in the neighbored is Koka-Negeho town.  
 
 
 
 
 
 
 
_______________________________ 
1District denotes Woreda (the English term district can be translated in to Ethiopian local Amharic language 
term Woreda 
2Peasant associations (PA) are a name for the lowest administrative unit within a district in Ethiopia. 
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3.1.2. Topography and Climate  
The general topography of the district is rolling plains with undulating hills found in a few 
places. The altitude of the district ranges between 1500m and 2300m a.s.l (Kassahun 
Mellese, 2008). The district lies within the Woyin-adega agro-ecological zone and receives 
relatively little rainfall with annual averages ranging from 750mm to 1100mm, uni-modal 
rainy season which falls between June to September (Fikru Tesfaye, 2008).The minimum 
and maximum temperatures of the area falls between 11oC and 29oC, respectively with 
mean annual temperature of 200C (Addis Tiruneh et al., 1998; IPMS, 2005).  
3.1.3. Soils and Geology  
The study area falls in the Rift Valley physiographic region, formed by quaternary of the 
floor and recasting deposits (Girum Woldegiorgis, 2007). The land form belongs to the 
volcanic lacustrine plains of the Rift valley. Ash and pumice tuffs also exist in the floor of 
the valley. Flat to undulating plain areas are associated with hill fault scarp, which dissect 
Figure 1: Map of the Study Area 
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steep and rough land terrain, predominantly covered with exposed surface (ibid.). In terms 
of soil, Lume and its surrounding are associated with diversified soil types and colors that 
consisting of dark brown, dark yellowish, sandy clay loam, gravely clay loam, and very 
deep Umbric Andosols (Kebede Ayele and Kideghesho, 2004). 
3.1.4. Vegetation  
Previously, the district was known by some of its natural forests, such as scattered 
indigenous trees and Acacia woodland. The existence of Cordia africana, Croton 
macrostachyu, Millettia ferruginea, Ficus vasta and Acacia species in the study area 
indicate that the area has been covered by forests since many years ago. Currently, only 
2% of the area is covered by forest (Kassahun Mellese, 2008) , mainly due to conversion of 
the forest land to farmlands, clearing and cutting trees for fuel wood, charcoal and 
settlement purpose. Most area closures, homesteads, farm boundaries and structures are 
covered trees like Acacia saligna, Pinus patula, Eucalyptus camaldulensis, Melia 
azedarach and Gravilia robusta. The purposes of this exotic tree species are most of the 
time used by the local communities for commercial, fuel wood and house construction 
purposes.  
3.1.5. Population 
According to CSA (2013) the total population is estimated to be 147,481 out of which 
75,189 (50.98%) male and 72,292 (49.01%) female. Most of the population 93,156 
(63.16%) living in rural areas while the remaining 54,325 (36.83%) located in urban areas. 
The population density of the area of the district is 196 people per square kilometer (km2) 
(WIO, 2015). 
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3.1.6. Economic Activities   
The livelihood of the people is mainly based on mixed farming system consisting of crop 
production and livestock rearing. Some households are also involved in off-farm activities 
such as sand mining and fishing. Farmers in the area mainly grow cereal crops such as Teff 
(Eragrostis tef), Wheat (Tritrcum.sp), Haricot been (Phaseolus vulgaris) and Maize (Zea 
mays). Moreover, Chickpeas (Cicer arietinlum), Beans (Vicia faba L.), Peas (Pisum 
sativum L.) and Barely (Hordeum vulgare) are growing; but these are limited in area 
coverage. Traditional farming practices, poor land management, sever soil erosion and 
related factors combined with erratic nature of rainfall have significantly reduced crop 
production (WIO, 2015). 
In general, the study area is classified as food insecure area and the people are dependent 
on food aid particularly during years with crop failure. As far as infrastructures are 
concerned feeder road are constructed to connect all PAs administrations and create access 
to local markets, schools and health institutions (WIO, 2015). Social institutions such as 
health post and health centers, schools and veterinary post at nearby vicinities in most of 
the communities’ villages can be taken as a good potential to bring about socio-economic 
development in the district. However, there are still some PAs who are very far from those 
social institutions.  
3.2. Sampling Strategy  
In order to obtain representative information while making best use of existing resources at 
hand; a combination of different sampling techniques were employed in this research. 
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3.2.1. Site Selection  
The study carried out in Lume district which comprises 35 rural PAs. Before selecting PAs 
to be included in the sample, the total PAs were stratified into small scale irrigation user 
and non-user areas. Based on this, 13 PAs are classified as the area participating in small 
scale irrigated agriculture, while the remaining 22 are in non-irrigated PAs. As the study 
has focused on small scale irrigation agriculture, attention was given to the irrigated PAs of 
the district and the samples were also selected from those PAs. To select the representative 
PAs, first consultation was held with the district council members (administrators) and 
development agents and then four PAs namely, Koka-Negeho, Derara-Dembel, Ejersa-
Jorro and Dungugi-Bekela were selected purposively by considering the irrigation potential 
and its representativeness in reflecting the realities of small scale irrigation users in the 
district mainly number of people engaged in irrigation agriculture. 
3.2.2. Key Informants Selection 
Key informants (KIs) are those people who are knowledgeable about the area and the 
major issues of the study (Elder, 2009). For this study, KIs are elders who are 
knowledgeable and understanding about the existing trend on small scale irrigation 
agriculture and have certainly lived in the area long enough to clarify the issue of interest. 
Thus, the selections of key informants were done with the help of the PAs administrators. 
Therefore, 5 (five) individuals were purposively picked based on irrigation farming 
experience from each sample PAs. In general, 20 (twenty) KIs were selected from the 4 
(four) sample PAs.  
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3.2.3. Household Selection  
3.2.3.1. Determination of Sample Size 
The number of sample size was determined using the formula developed by Israel (2012). 
Formula used for sample size determination is:- 
Where, n = № of sample size  
N= total № of population  
℮ = is the level of precision (3%, 5%, 7% and 10%), but 7% precision was used 
Since the total number of HHs engaged in small scale irrigation agriculture in the 4 (four) 
sample PAs were 772, the sample size required (n) in the study was about, 162 HHs from 
the population but in total 165 HH were included. 
3.2.3.2. Selection of Sample Households 
To meet the objectives of the study, heterogeneous type of households (HHs) were used in 
terms of sex and stratified into male and female headed households. These led to the 
classification of two sex categories (MHH and FHH) in each sample PAs in order to create 
opportunity of entering both FHH and MHH into the sample. Accordingly, the total 
number of sample households was proportionally divided between male headed and female 
headed households. Therefore, 165 households consisting of 135 male and 30 irrigation 
users female were selected using simple random sampling technique from the specified 
peasant associations. The proportional sample distribution across the selected PAs and 
sample households is presented as follows in table 1. 
29 
 
Table 1: Total household and proportion of sample size in selected PAs  
PA Name 
Total HHs (SSI users) Sampled HHs 
 
MHH FHH Total MHH FHH Total 
Koka-Negeho 163 54 217 35 12 47 
Derara-Dembel 131 26 157 27 6 33 
Ejersa-Jorro 166 9 175 35 2 37 
Dungugi-Bekela 178 45 223 38 10 48 
Total 638 134 772 135 30 165 
Sampling frame 
3.3. Data Collection  
For the purpose of this study, both quantitative and qualitative data were collected. The 
data were also collected from primary as well as secondary sources. Primary data was 
collected from KIs, FGDs and HH survey. Unlike primary data, secondary data was 
obtained from relevant published and unpublished data sources. Qualitative data was used 
to capture information pertaining to local perception and opinions on the gender and 
irrigation issue using key informant interview and FGD (Appendix 2 and 3). FGDs and 
Key informants discussion were mainly aimed at collection of qualitative information on: 
the link between gender and small scale irrigation agriculture, what are the existing 
management practices, the current status of small scale irrigation, what kind of support 
services they have access to, how they market their products and what constraints they face 
in doing so.  
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3.3.1. Primary Data Sources  
3.3.1.1. Key Informants Interview 
The key informants were individually interviewed on the overall information on the 
existing trend of small scale irrigation agriculture focusing on gender issues, the socio-
economic status of irrigation users, livelihood activities of the communities and the current 
status of the small scale irrigation agriculture in the area. Like most qualitative data 
collection, key informants were asked repeatedly in order to explore issues in-depth based 
on open-ended questions (Appendix 2). 
3.3.1.2. Focus Group Discussions  
In a focus group discussion, a group of people having similar concerns and experience 
regarding a subject are encouraged to participate. The FGD considered 8-10 individuals 
per group (Elder, 2009). Therefore, two FGDs (one group of males and another group of 
females) were carried out in each sample PAs with selected members of the community. 
These make up a total of 8 (eight) FGD; the discussion was facilitated by the researcher 
together with the enumerators so that group members were encouraged to talk freely 
during the discussion. The issues raised during the group discussion were: how gender and 
small scale irrigation agriculture are linked, general information regarding to the existing 
management practice, general discussion about the condition of small scale irrigation 
agriculture currently, division of labor based on sex of the irrigation users and major 
constraints irrigation users faced. The checklist of questions was used to facilitate all FGDs 
is found in Appendix 3. 
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3.3.1.3. Household Survey 
The household survey was undertaken involving households randomly selected from the 
list of HHs stratified in the two categories (MHH and FHH) during sampling to get various 
issues related to socio-economic characteristics, agricultural production activities and small 
scale irrigation management. The structured questionnaire contained five parts. In part one, 
respondents were asked about their socio-economic and demographic characteristics. In the 
second part, the respondents were asked about major crop produced under small scale 
irrigation agriculture. Irrigation management practices were addressed in part three 
whereas in part four respondents were asked about income generating activities related to 
irrigation agriculture. Finally, respondents were asked about major constraints faced during 
small scale irrigation practice. In the process of HH survey, 5 (five) stages were involved: 
preparation of questionnaires, translation of questionnaire to the local language (Afan 
Oromifa), recruitment and training of field assistants, prepared questionnaire were pre-
tested (10 HHs from each sample PA) and feedback were obtained before actual field work 
and finally the administration of actual field work. The survey was undertaken based on 
open and close-ended questions (Appendix 1). Data upon which this study based was 
Figure 2: Focus group discussion with MHH (Left side) and FHH (Right side) 
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collected using a structured questionnaire and administered through face to face interview 
with the households head. Enumerators were trained in depth before they conduct the 
household survey. 
3.3.2. Secondary Data Sources 
The secondary data sources used in this study were both hard copies and online materials 
which included published and unpublished materials, books, Journals and reports available 
on the PAs. In addition data belongs to the district were used as secondary source of 
information.  
3.4. Data Analysis  
Descriptive statistics (mean, frequency and percentage) and qualitative analysis were used 
to analyze the collected data. The analysis for HH characteristics, major crop produced by 
respondents, irrigation management practices, income generating activities related to small 
scale irrigation agriculture and constraints faced by irrigation users was undertaken by 
using appropriate statistical tools like one way ANOVA and chi-square test. The 
qualitative data were analyzed and described through opinion interpretations after being 
organized and categorized. Means that exhibited significant differences were compared 
using Tukey’s honest significance difference (HSD) at 95% interval. For the 
summarization of quantitative data both SPSS (Statistical Package for Social Science) 
version 16 and Microsoft excel 2007 were the two package used in the analysis. 
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4. RESULTS AND DISCUSSIONS  
The issues dealt in this chapter contain the main findings of the study. Thus it consists of 
four sections. In the first section general socio-economic characteristics of the sampled 
respondents have been summarized. The second section deals with gender differences 
among irrigated crop production and the management practices are described. Income 
generating activities related to irrigation agriculture are outlined in third section and major 
constraints faced by irrigation users, conclusion and recommendation of the study 
described.  
4.1. Demographic Characteristics of Sample Households  
The total sample of the study is composed of 81.8% MHHs while the remaining 18.2% is 
small scale irrigation agriculture participant FHHs. This result clearly shows that the 
participation of FHHs in small scale irrigation agriculture in the study area is limited in 
number (Table 2). Discussion with sample households revealed that the lower participation 
of FHHs are mainly due to several reasons which included limited access to adequate 
irrigation farmland, shortage of family household labor, high price of agricultural inputs, 
lack of loans from formal and informal financial sources, poor access to markets (price 
instability) and lack of storage facilities and also due to poor extension services. The result 
in table 2 also indicated that there is significant difference between the numbers of 
irrigation users across different PAs.   
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Table 2: Sex composition of households (by frequency and % distribution respectively) 
Sex composition of the respondents 
MHH FHH Total 
PA Name Frequency  Percent Frequency  Percent Frequency  Percent 
Koka-Negeho 35 21.2 12 7.2 47 28.4 
Derara-Dembel 27 16.3 6 3.6 33 20 
Ejersa-Jorro 35 21.2 2 1.2 37 22.4 
Dungugi-Bekela 38 23.03 10 6.06 48 29.09 
Total 135 81.8 30 18.2 165 100 
The mean age of the sampled households is 41 with minimum and maximum age of 21 and 
70 respectively. More than half of MHHs and FHHs are in “middle age” group (31-55) and 
the proportion of younger household heads is higher for MHH groups (Table 3). The age 
difference between the two groups, however, is found to be statistically insignificant 
suggesting age has very little influence on the participation in decision in SSI agriculture 
(P>0.05). 
Table 3: Age of the Respondents  
  Households (n=165)     
Age of HHs  MHH (n=135) FHH (n=30)  Average χ2  P value 
20-30 20 13.3 18.7 
  31-55 65.2 70 66 
  >55 14.8 16.7 15.3 
  Total 100 100 100 7.4 0.69NS 
Note: NS= not significant at P>0.05 
The average family size for both MHH and FHH was 5.67 in the study area which is 
smaller than the national average family size of 6.4 people per household. The result of one 
way ANOVA confirms that the existence of statistically significant difference (P<0.05) in 
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family size between MHH and FHH irrigation users. This shows that the family size was 
significantly higher in MHHs than FHHs (Table 4). Therefore, from this result and 
personal observation during field work it’s possible to conclude and suggest that labor 
availability is crucial factor influencing households’ decision to involve in small scale 
irrigation agriculture. The availability of labor force directly influences the income level of 
irrigation users regardless of their sex’s which in-turn contribute a lot for the improvement 
of well beings.  
Table 4: Family size by sex of the respondents (n=165) 
Respondents Family size 
 
Minimum Maximum Mean Std. Error F-value 
MHH (n=135) 2 13 5.94 0.23 
 FHH (n=30) 3 7 4.46 0.23 
 Average  2 13 5.67 0.199 8.51 (0.04)** 
Note: ** significant at P<0.05 
Concerning the marital status, about 98.5% of MHHs are married while the remaining 
1.5% are widowers. In contrast, 63.3% of FHH are widowed while 36.7% of them are 
divorced. The chi-square test result shows that the presence of significant difference 
(P<0.1) between MHH and FHH in marital status (Table 5).  
Table 5: Marital status of the households  
    % of Respondents (n=165)     
Marital status MHH (n=135) FHH (n=30) Average χ2      P-value 
Married  98.5 0 80.5 
  Widowed  1.5 63.3 12.72 
  Divorced  0 36.7 6.67 
  Total  100 100 100 15.28      0.000* 
Note * significant at P<0.1 
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4.2. Socio-economic Characteristics of the Respondents 
4.2.1. Education Level 
Education is an important factor that plays a main role on household decision in adopting 
new technology. It helps much in creating awareness on new technologies and its 
applications. The study showed that most of the sample respondents are found to be 
uneducated and remain at the level of read and write (1-4). The result also found that the 
number of FHH irrigation users that stay uneducated is twice larger as compared to 
uneducated MHHs (Table 6). From the total sample respondents only few households have 
completed their high school. In general, the result shows that, MHHs have better education 
opportunity than FHH ones. Furthermore, the statistical test indicates that, there is 
significant difference among sex of household heads in their educational achievement 
(P<0.05).  
Table 6: Educational level of the respondents  
    Respondents(n=165)     
Educational Status MHH(n=135) FHH(n=30) Average χ
2  P value  
Uneducated 31.9 66.7 38.2 
  Read and Write (1-4) 42.2 26.7 39.4 
  Elementary School (5-8) 22.2 3.3 18.8 
  High School (9-12) 3.7 3.3 3.6 
  Total  100 100 100 13.97 0.007** 
Note: ** Significant at P<0.05 
4.2.2. Wealth Status  
Large proportion of FHH is in the poor category as compared to MHH (Table 7). The 
result shows that statistically there are significant difference in wealth status between 
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MHHs and FHHs (P<0.05). Therefore, in the study area MHH irrigation users are better in 
wealth status than FHH irrigation users. 
Table 7: Wealth status of the households and wealth classification criteria 
  Households (n=165)     
Wealth Status* MHH(n=135) FHH(n=30) Average χ2 P- Value 
Poor 14 60 22.3     
Medium 44.7 36.7 43.9   
Rich 41.3 3.3 33.8     
Total 100 100 100 33.7 0.000** 
*Local Wealth Classification Criteria is used     
Wealth class Land holding size Livestock ownership (TLU)  
Poor ≤ 1ha ≤ 5       
Medium 1.25-3ha 6-10    
Rich >3 ha >10       
** Significant at P<0.05                                
 
4.2.3. Household Livestock Ownership 
In order to standardize the size of livestock, the livestock of each household is converted in 
to Tropical Livestock Unit (TLU) by using the conversion factors suggested by Storck et 
al. (1991) (Appendix 4). Accordingly, the minimum and maximum TLU owned by the 
household heads was 4.3 and 37.6, respectively and on average 11.7 TLU. More than half 
of MHH irrigation users that constitute >10 TLU and only the rest 5.2% owned ≤ 5 TLU. 
On the other hand, about 46.7% of FHH irrigation users owned >10 TLU (Table 8). The 
statistical test result indicated that there is significant difference between MHH and FHH 
irrigation users with regard to TLU (P<0.05). Therefore, large proportion of FHH irrigation 
users owned small number of TLU than MHH counterparts.  
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Table 8: Tropical Livestock unit of the respondents 
    Respondents (n=165)     
TLU MHH(n=135) FHH(n=30) Average χ
2 P value 
≤ 5 5.2 10 6.1 
 6-10 17 43.3 21.8 
 >10 77.8 46.7 72.1 
 Total  100 100 100 12.1 0.02** 
Note: ** Significant at P<0.05 
4.2.4. Household Assets  
4.2.4.1. Land Holding 
The decision whether to participate in irrigation farming or not is highly based on resource 
ownership. The minimum and maximum size of land owned by the respondents is 0.25 and 
10.75ha, respectively. On the contrary, the average landholding by MHH irrigation users is 
about 2.27ha whereas 1.4ha of land is owned by FHH irrigation users and of course this is 
higher than the country average landholding size which is less than 1ha per household 
(Rahmato Dessalegn and Assefa Taye, 2006). In general, out of the total interviewed 
households, 41.5% of MHH respondents owned land size greater than 3ha while only 
14.1% of them owned ≤ 1ha of land (Table 9).  
In contrary, about 60% of FHH owned ≤ 1ha of land and only 36.7% of them owned 1.25-
3ha of land.  As indicated in Table 9, the rest of only 3.3% of FHH owned greater than 3ha 
of land. Moreover, there is significant difference between MHHs and FHHs with regard to 
landholding size (P<0.05). Therefore, FHHs seem to have smaller land size compared to 
MHHs. 
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Table 9: Distribution of respondents by land holding size, land quality and TLU (by %) 
Respondents (n=165)   
Land holding size  MHH (n=135)  FHH (n=30)  Average χ
2 P value 
≤ 1 hectare 14.1 60 22.4 
 1.25-3 hectares 44.4 36.7 43.1 
 >3 hectares 41.5 3.3 34.5 
 Total  100 100 100 33.7 0.000** 
Land quality 
    Low 6.7 23.3 9.7 
 Medium 67.4 63.3 66.6 
 High 25.9 13.3 23.56 
 Total  100 100 100 8.98 0.2 NS 
Note: ** significant at P<0.05 
With regard to production, the household survey result shows that 6.7% MHH and 23.3% 
of FHH described their land as less productive (Table 9). The rest 67.4% and 63.3% of 
male and female household heads own a land that has medium quality, respectively. 
Hence, statistically there was no significant difference between MHH and FHH with 
regard to productive farmland (P> 0.05).  
4.2.4.2. Land Renting and Sharecropping  
Findings of the survey revealed that 19.3% of MHH and 3.3% of FHH respondents were 
renting land to irrigate and few FHH irrigation users are renting land (Table 10). The 
analyzed chi-square test result indicates that statistically significant difference exist 
between the two groups with regard to renting land for irrigation (P<0.05). The reasons 
might be due to the fact that MHH irrigation users are in a better economic condition and 
they can afford the cost for renting than FHH counterparts. FGD indicated that, land 
renting and sharecropping is a common practice to get irrigable land for cultivation of 
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irrigation crops. Those irrigation users who have sufficient irrigation farmland are free 
from land renting costs. Likewise, irrigation users who have adequate irrigation land, 
especially FHH can rent out part of their land to others to get income that can be used to 
purchase inputs for vegetable production. In contrast, farmers who do not have own 
suitable irrigation farmland might be renting appropriate irrigation land from other farmers 
to cultivate irrigation crops.  
From similar table, about 6.7% of the FHH and 5.9% of the MHH do not own irrigation 
land or start-up capital for vegetable production but they cultivated land obtained through 
sharecropping arrangements. The statistical result shows that there was insignificant 
difference between two groups with regard to sharecropping (P>0.05). Sharecropping is 
another technique adopted by irrigation users who do not have suitable irrigation farmland 
and start-up capital for vegetables production. Sharecropping can be defined as a mutual 
agreement between a person who have irrigation land but no capital and a person who have 
capital but no irrigation land and equal sharing of income after selling the product. 
Therefore, FHH irrigation users prefer sharecropping than irrigation land renting since they 
are vulnerable to productive resources and labor constraints. Similar finding by Kinfe 
Asayehegn et al., (2011) reported that due to lack of labor source, poor economic status 
and lack of information FHHs frequently ended up in renting or sharecropping their land. 
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Table 10: Relationship between land renting and sharecropping  
Respondents (n=165)   
Land rent in MHH (n=135) FHH (n=30) Total χ
2 P value 
  Frequency % Frequency % Frequency % 
  Yes 26 19.3 1 3.3 27 16.4 
  No 109 80.7 29 96.7 138 83.6 
  Total 135 100 30 100 165 100 4.54 (0.031)** 
Share cropping            
 
  
Yes 8 5.9 2 6.7 10 6.1 
  No 127 94.1 28 93.3 155 93.9 
  Total 135 100 30 100 165 100 2.4 (1.0) NS 
Note: ** significant at P<0.05 
4.3. Major Crops Produced Under Small Scale Irrigation Agriculture  
According to the result from key informants, focus group discussion, and HH survey, the 
production in the study area is mainly dominated by irrigation crops such as, onion, tomato 
water melon, cabbage and kale. In addition, irrigation users also produce green pepper, 
carrot and beet root but these are limited in terms of area coverage. It is found that out of 
the major crop produced by irrigation users’ onion and tomato are the dominant one 
because of the existence of huge demand in the market.  
Regarding the frequency of production, most of the irrigation users cultivate twice a year, 
while only some of them practice this activity three times per year by using supplementary 
irrigation. The purpose of production is different across the two groups (MHH and FHH). 
For instance, MHHs produce vegetables for generating income whereas FHHs covers their 
expense and utilize vegetables for household consumption. Similarly, in terms of area 
coverage, MHHs have more hectares of land as compared to FHHs.  
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The difference of crop preference and land size covered by irrigation crops between male 
and female headed irrigation users could be due to male headed irrigation user’s 
opportunity to access motor pumps, larger cultivable land size, and access to labor force, 
opportunity to rent in land and adequate oxen to cultivate their land.  
On the other hand, during FGD farmers noted that they do not grow perennial horticultural 
crops because it requires long time for maturity and production and this is not tolerable for 
subsistence farmers whose livelihood is highly dependent on fast growing seasonal crops. 
Therefore, only few farmers planted mango, avocado and papaya to a lesser extent around 
the garden. The volume of production is also very low so it is mostly consumed in the 
household. 
The HH survey result shows that the crop onion is produced by about 88.2% of MHH 
irrigation users as compared to only 11.8% of FHH irrigation users in the production of 
this crop (Figure 3). From the total 11.8% of FHH participants, mostly the women do not 
directly participate in onion production they simply allow their sons in this activity. The 
statistical result clearly indicates the existence of significant difference between the two 
groups with regard to onion production (P<0.05). The reason could be due to its much 
requirements of factor of production such as; high agricultural inputs, labor, high water and 
time. Onion is also produced by rich farmers and some of irrigation participants in summer 
since most of the time the price of onion are getting higher during this season. The result is 
contrary to Van Koppen et al. (2001) for the case of India which argued that majority of 
Indian FHH irrigation users produce onion crop because they have good demand for their 
onion crops on the market. 
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Figure 3: Major irrigation crops produced by household type 
Similarly, majority of MHH (90.7%) and FHH (9.3%) of the small scale irrigation users do 
participate in production of tomato for fresh consumption (Figure 3). Like in the case of 
onion, the production of tomato is also dominated by percentage of MHH irrigation users. 
This is also confirmed by the result from chi-square test that shows the existence of 
significant difference between MHH and FHH irrigation participants in relation to tomato 
production (P<0.05). From the response at the time of FGD, even if the FHH irrigation 
users are aware of the high market price for onion and tomato, their participation is lower 
as compared to the MHH small scale irrigation participants. The lower percentage of 
female headed households participation in the production of onion and tomato is 
abundantly associated with the input, labor and capital requirements. This is because the 
production of onion and tomato needs high initial capital, labor, high water requirement 
and inputs which is economically not feasible for FHHs. In addition to this, the production 
of these two high-value crops needs technical knowledge and management skill which 
makes the production risky in relation to the uncertain market. According to the response 
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from participants getting profit from onion and tomato is highly based on chance because 
of the variability and difficulties in forecasting the future market prices. This problem is 
severe in the production of onion and tomato as compared to other small scale irrigation 
agriculture products. For instance, in the case of other irrigable crops even if loss occurs, 
the level of risk is completely different and better than the associated risk from producing 
onion and tomato. Workinesh Tolosa a 37 years old respondents in the female headed 
group in Koka-Negeho PA indicated that: 
The production of onion and tomato require intensive management 
practice, high inputs, time taking, skilled man-power as well as these 
crops are susceptible to pests and diseases than other vegetables. She 
also indicated that the weak trade agreements, higher and 
unpredictable fluctuation of market price are the main factors which 
hinder the participation of female headed irrigation users in the 
production of onion and tomato. The impact of these factors is 
immediate and relatively higher on female headed irrigation users as 
compared to male irrigation participants.  
Findings of the survey from figure 3 revealed that 62.5% of the FHH and 37.5% of the 
MHH are participating in the production of green pepper. This clearly shows that there was 
significant difference between the two groups (MHH and FHH) with regard to green 
pepper production (P<0.05). Green pepper is disease resistance crop and once planted; 
yield could be harvested 3 to 5 times and usually FHH irrigation users prefer to produce 
green pepper. However, the area coverage of green pepper is smaller than other vegetables 
as a result of its lower price in the market. The result is in line with Tedros Tsehaye (2014) 
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who stated that pepper was less commonly produced in Tigray because of the agro-climatic 
condition of the area is not highly suitable for green pepper. 
The result from figure 3 also shows that, a total of 76.3% of FHH irrigation users and 
23.7% of MHH irrigation users produce kale. This implies that there was significant 
difference between MHH and FHH irrigation users in the production of kale (P<0.05). 
Kale is usually preferable by female irrigation users and relatively its area coverage is 
larger than other vegetables produced by FHH irrigation users. Most of the FHH in the 
study area are busy with the production of leafy vegetables and earn better profit from it in 
addition to their home consumption. In addition, women may be expected to show higher 
concern for feeding the family and thus grow subsistence crops while men may show 
higher interest to generating cash income and to this end they grow cash crops. The result 
is similar with Njuki et al., (2014) reported that crop preference between male and female 
headed households differ; most of the time female irrigation users preferred leafy 
vegetables for household consumption in rural Tanzania. Similarly, the result agrees to 
Abera et al., 2006; Ametemariam Gebremichael, 2009 and Mrunalini and Snehalatha, 
2010). 
 
 
 
 
 
 
 
Figure 4: Kale crop 
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The other type of crop produced by both FHH and MHH irrigation participants is water 
melon. The result shows, about 51.7% of MHH and 48.3% of FHH irrigation users 
produced water melon. This indicated that almost both groups are participating equally in 
water melon crop production and there was insignificant difference between MHHs and 
FHHs with regard to water melon production (P>0.05) since this product require less 
water, labor, inputs and not easily perishable.   
On the other hand, 69.7% of MHH followed by 30.3% of FHH produced cabbage and 
statistically there was visible difference between MHH and FHH cabbage producer 
(P<0.05) (Figure 3). This shows that, majority of MHH irrigation users produce cabbage 
crop than FHH irrigation users. The participation of FHH in the production of cabbage is 
lower since cabbage needs high water requirement and its susceptibility to pests and 
diseases just like the production of onion and tomato. 
Other vegetables greatly produced by FHH irrigation users in the study area, is carrot and 
beet root. These two root crops are mostly preferable by FHH and statistically there was 
significant difference between male and female headed households with regard to carrot 
and beetroot production (P<0.05) (Figure 3). The possible reason is that, usually carrot and 
beet root crops are planted at gardens so FHH easily manage it along with their domestic 
responsibilities. In addition to this, these two root crops requires short time (2 month) to 
harvest, they take up little space and are frost and disease resistance. Nevertheless, carrot 
and beet root crops production covers small plots compared to other vegetable crops 
produced in the study area. Moreover, the demand of these root crops is small and usually 
FHH use the income for domestic expenses. The result is in line with Njuki et al., (2014) 
which indicated that vegetables preferred by MHH and FHH irrigation users differ; mostly 
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MHH irrigation users prefer kale, tomatoes, cabbage, cucumber and butternut squash 
whereas female irrigation users choose root crops such as carrot and beet root in Tanzania. 
4.4. Gender Participation in Small Scale Irrigation Management Practice 
Participation in irrigation management practices is very crucial to improve the productivity 
of small scale irrigation agriculture. The main irrigation management practice carried out 
in the study area includes; land clearing, cultivation, planting, crop watering, removing 
weeds, hoeing, agro-chemical application, harvesting and transport (Loading and 
unloading). Labor is one of the important inputs used in the stated management practices. 
According to the key informants, FGD and household survey both male and female 
household heads are involved in management activities but there are divisions of tasks 
between them.  For example, male heads are responsible for heavy and risky tasks such as 
land clearing, cultivation, crop watering, chemical applications and loading and unloading 
while tasks like planting, removing weeds, hoeing and harvesting are carried out usually by 
female heads. Each of these findings has been presented in this part.  
4.4.1. Land Clearing   
Land clearing is one of the most labor intensive irrigation management practices in the 
study area. It was identified that the male heads are involved 100% in land clearing 
management activity whereas female heads are totally absent (Table 11). A study in 
Nigeria also indicated that gender participation in some agricultural field activities differ in 
relations to task involved. Male heads participated in activities which demand more 
physical forces such as land clearing and tilling more often, while female heads favored 
planting and marketing (Mohammed and Abdulquadri, 2012). However, another study 
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elsewhere in Nigeria to the contrary confirmed that female heads participate mainly in land 
clearing and other agricultural management practices (Fabiyi et al., (2007). 
Table11: Management practices performed by male and female heads and the level of 
participation 
  Proportion of HHs participating in SSI management practices  
Mgt activities  MHH (n=135) FHH (n=30)     
  Participants 
Non-
participants Participants  
Non-
participants χ
2 P value 
  No. % No. % No. % No. % 
Land clearing  135 100 0 0 0 0 30 100 - - 
Cultivation 135 100 0 0 0 0 30 100 - - 
Planting 11 8.1 124 91.9 28 93.3 2 6.7 98.68 0.000** 
Crop watering 129 95.6 6 4.4 6 20 24 80 94.19 0.000** 
Removing weed 8 5.9 127 94.1 27 90 3 10 10.38 0.000** 
Hoeing 7 5.2 128 94.8 29 96.7 1 3.3 12 0.000** 
Chemical apply 135 100 0 0 0 0 30 100 - - 
Harvesting 26 19.3 109 80.7 29 96.7 1 3.3 66.18 0.000** 
Transporting 88 65.2 47 34.8 13 43.3 17 56.7 4.5 0.02** 
Note: ** significant at P<0.05 
4.4.2. Cultivation 
 With regard to division of labor in cultivation activity, the result shows that there is a 
distinct gender difference. Cultivation is clearly a task performed only by men while 
female heads have to use either adult male members in the family or hire labor. Therefore, 
it is found that all female headed irrigation users do not have any direct activity related to 
land cultivation. As indicated under the sub-title gender participation in small scale 
irrigation management practice, the main reason for the complete absence of women 
participants is mainly due to cultural barrier that the land cultivation activity is supposed to 
be men’s duty. This is similar to the finding by Ametemariam Gebremichael (2009), who 
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concluded that female headed households were involved in vegetable and spice value chain 
activities except land cultivation which is culturally considered as men’s duty in Ethiopia. 
In addition to this Addis Tiruneh et al., (2001) reported that no female headed farmers 
engaged in land preparation in Ethiopia. 
 
4.4.3. Planting  
Majority of female heads (93.3%) and the remaining 8.1% of male heads involved in 
planting activity and also statistically significant difference in seedling planting between 
male and female heads were observed (P<0.05) (Table 11). This shows that high number of 
female heads respondent participate in planting activity. On the other hand, most of the 
male heads respondents indicated that they mainly leave this task for female members in 
the house or hire daily laborer. The reason is that, seedling planting activity requires great 
care since most irrigable crops are affected due to the planting method involved. FGD 
responded that a few decades ago, irrigation practice had not been widely practiced in the 
study area. Thus, skilled women migrated from upper Awash area for seedling planting 
and weeding activities shared the experience for local irrigation users. As a result, women 
 
Figure 5: Discussion with FHH irrigation user during land preparation  
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became strong enough to perform these management practices. Therefore, women are 
more preferable for seedling planting activity, since they can plant carefully a large plot of 
land within a short period of time. In contrary, men are less interested to involve in this 
management activity and they might damage seedlings by stepping over them during 
planting and the root might not appropriately get in to the soil during planting. In general, 
now a day women are better experienced in seedling planting activity in the area. 
Unfortunately the daily wage payment amount of women is smaller than men for similar 
kind of work. Women receive 60 birr per day while men take 80-100 birr per day. The 
existing gender disparity between MHH and FHH in labor payment is due to the 
misleading perception that women are less capable of doing farm activities. The finding is 
similar to (CDPA, 1996) reported that, women’s productive work is typically less visible 
and lower paid than men’s, most of the time  women earn less than men in the same job. 
4.4.4. Crop Watering   
A plant requires water for growing and periodic watering for irrigable crops is 
indispensable. In view of that, higher proportion of respondents has taken in crop watering 
activity. About 95.6% of male heads respondents participate in crop watering activity 
while only 20% of female heads respondents participate in the same activity (Table 11). 
Therefore, most of female heads respondents have to get labor contribution from adult 
male members in the household or hire labor from outside for this activity. The chi-square 
test result indicated that, there was significant difference among male heads and female 
heads in crop watering (P<0.05). According to FGD with FHH and elder lies, some female 
headed households have water harvesting structure (individual pond) so they grow carrot 
and beet root around the homestead and thus they are  involve in watering of their crops. 
Timely crop watering is one of the most important management practices in order to get 
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quality product. Thus, irrigation users often apply crop watering in early morning hours 
and at night, this could be done to prevent high evaporation rate during day associated with 
woyin-adega nature of the area. As a result, early morning and late at night watering is not 
convenient for women. Even when watering took place, farmers are careful in controlling 
the amount to keep away from applying excessive water and small amount of water as 
much as possible otherwise the production quality and quantity might be reduced. 
In addition, majority of irrigation users applied watering by motor pump since technically 
pump operation is difficult for women. Therefore, even in this limited involvement of 
women (20%), they might directly participate in carrot and beet root watering. This result 
is contrary to Ogato Gemechu et al., (2009) finding which stated that the participation of 
women in crop watering activity is higher compared to men in Ethiopia. According to Mr. 
Ayano Bejiga, a 46 years old respondent in Derara-Dembela PA: 
Most of heavy and risky tasks in irrigation activities belong to 
men’s. The women are privileged to participate in other non-risky 
tasks of irrigation agricultural activities and he affirmed that 
usually women are widely participated in seedling planting, 
weeding, harrowing, harvesting as well as selling activities.  
4.4.5. Removing Weeds 
Table 11 also gives the details on the participation of farmers in removing weeds activity. 
Accordingly, the majority of female heads (90%) followed by 5.9% of concerning male 
heads respondents participate in removing weeds. The statistical test shows that there was 
significant difference between two groups with regard to removing weeds activity 
(P<0.05). This implies that most of the remaining male heads respondents indicate that 
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they apply this management activity for women members in the house or hired labor. This 
is because most of the time irrigation crops weeding is carried out by hand in order to 
avoid the nutrient competition between seedling and weed. Similar finding reported by 
Nahusenay Abate and Tesfaye Tafesse (2015) who suggested that FHH spend more time in 
seed bed preparation, weeding and harvesting activities. These activities may be done 
either individually or through groups. 
4.4.6. Hoeing 
As far as hoeing is considered, 96.7% of female heads respondents and only 5.2% of male 
heads respondents participate directly in hoeing activity (Table 11). The remaining male 
heads respondents indicate that they employ women daily laborers for hoeing. This showed 
that the participation of female heads is particularly higher in this activity. Usually hoeing 
is applied to keep away from soil compaction around the seedling root. Thus, timely 
hoeing is one of the crucial irrigation management practices. Onion needs 2-3 hoeing cycle 
in one growing period. The first hoeing cycle should be carried out 15 days after 
transplanted, while the second hoeing after 30 days and the final after 50 days of 
transplanting to reduce the soil compaction around the root zone (MoARD, 2005). 
4.4.7. Agro-chemical Application  
Irrigation crop protection is the most important management practice. Irrigation users use 
different chemicals to control diseases and pests. The application of chemicals is exercised 
from the knowledge they gained through experience or occasional trainings. Accordingly, 
all male heads irrigation users participate in chemical application while none of female 
heads irrigation users applies chemicals (Table 11). All female heads respondents apply 
agro-chemicals with the support of adult male members of the household or they hire 
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labor. FGD revealed that, the absence of female heads participation is due to the nature of 
the activity which requires technical skill and labor since it is often difficult for women to 
hold and operate the sprayer. Besides, female heads suspect chemical has terrible smell 
which might influence the reproductive organs of women. On the other hand, irrigation 
users (especially women) are less capable to identify the symptom of pests and diseases so 
they applied chemical during mornings and night by speculation. Therefore, female heads 
do not want to take such risk in management activity. This result agrees with the findings 
of Bedru Beshir (2004) who argued that FHH members are involved in most of the 
activities other than pesticide application of small scale irrigation horticultural production 
management. And also this result is similar with the result of the study concluded by 
Fabiyi et al., (2007) and Adebiyi et al., (2009) who concluded that FHH who were 
participated in almost all agricultural management practices except felling the tree and 
spraying agro-chemicals in Nigeria because chemical application also requires much 
strength which could only be provided by MHH. 
4.4.8. Harvesting  
The survey result revealed that, 96.7% and 19.3% of female heads and male heads, 
respectively, are involved in crop harvesting. This shows that majority of female heads are 
involve in this activity. The statistical analysis showed that there was significant difference 
between male heads and female heads with regard to crop harvesting activity (P<0.05). 
The result agrees with Lemlem Aregu et al, (2010) who stated that in food production male 
headed households may clear the land at the outset of a cultivation cycle and female 
headed households frequently do the harvesting and processing of food crops with little or 
no intervention from male headed households. 
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4.4.9. Transport (Loading and unloading)  
Out of the total sampled households, about 65.2% of male heads respondents and 43.3% of 
female heads respondents participate in loading and unloading activity (Table 11). The chi-
square test result showed that, there was significant difference (P<0.05) between the two 
groups with regard to loading and unloading activity. Majority of male headed irrigation 
users sell their product at farm gate. The packing and transportation facilities are mainly 
arranged by traders or brokers. However, when the product is lesser in quality and in lower 
quantity, farmers transported their product to local market with donkey cart. This increases 
the level of damage caused during transportation. Storage facilities are not available in the 
area since farmers transport immediately after harvesting to the market. This finding is 
contrary to Ochieng et al., (2014) who stated that male irrigation users play the leading 
role in land preparation and plowing while women irrigation users often provide the bulk 
of the labor for transporting and processing in Congo and it is also contrary to Ogato 
Gemechu et al., (2009), reported that female headed households play a more significant 
role than male headed households in threshing and transportation of farm products in 
Ethiopia. 
Figure 6: Onion crop harvesting 
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4.5. Income Generating Activities Related to Irrigation Agriculture  
Basically, the main objective of any irrigation practice is originated to improve the level of 
natural production by increasing the marginal productivity of available land. Therefore, the 
availability and access to irrigation highly determines the amount of income and asset 
creation of participants. For the purpose of this study, income is defined as the amount 
earned from activities related to irrigation crops either in-terms of cash or in-kind. The 
market value of all irrigation crops produced within a study area is valued at existing 
market prices regardless of their uses. Based on this, the study indicated that most 
respondents were derived 'their higher income mostly from tomato and onion. Like other 
parts of the country, the irrigation participants are selling their crops in three different 
market channels, namely; on-farm gate, local market and road side. 
4.5.1. Seed and Seedling Production 
Among the sampled respondents who participated in onion seed production, MHH 
irrigation users and FHH irrigation users are accounted 21.5% and 3.3%, respectively 
(Figure 8). Moreover, the chi-square test showed that there was significant difference 
between MHHs and FHHs with regard to onion seed production (P<0.05). Even though 
onion seed production is the most important income generating activity, but the 
involvement of FHH irrigation users was too small. FGD result indicated that, onion seed 
production process takes more time, high inputs, labor as well as it needs favorable 
weather condition. Therefore, women irrigation users do not motivated to produce onion 
seed even in the presence of alternative financial source or remittance for this activity. 
Similar finding by Adhikari (2011) argued who found lower revenues generation by 
women as a result operating a business beyond initial capital is a serious challenge for all 
women especially in developing countries. 
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On the other hand, 56.7% of FHH irrigation users and 34.1% of MHH users grow onion 
seedling and there was significant difference between the two groups in seedling growing 
activity (P<0.05) (Figure 8). Most FHH irrigation users grow onion seedling around garden 
and easily manage it along with domestic responsibilities. Therefore, they are beneficiary 
from small plots. This finding is differs from Ametemariam Gebremichael (2009) who 
confirmed that both MHH and FHH vegetables and spice grower were not highly 
participating in growing vegetable seedlings and there were no much difference between 
both sexes in the benefit earned from seedlings. 
Dinke Folle who is 39 years old was one of the female headed respondents and lives in 
Ejersa-Jorro PA. According to her, “Growing and selling the onion seedlings was 
profitable and does not require much money and space. In 2014, she got more than 2, 500 
ETB from the sale of seedlings by growing seedling under small plot of land”. 
 
Figure 7: Onion seed 
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Figure 8: Onion seed and seedling production by household type 
4.5.2. Selling Irrigation Products  
As the household survey result shows, 83% of MHH and 86.7% of FHH irrigation users 
are involved in selling while 17% of women in MHHs and 13.3% of son in FHHs 
participated in selling (Figure 9). The statistical result showed that there was insignificant 
difference between two groups in selling activity (P>0.05). Women in MHH might be 
involved in selling low quality product which is harvested from a small plot of land 
(0.125ha). However, in a few case when MHHs involved in bulky production selling at on-
farm, simultaneously wives produce leafy vegetable in a small plots and vend at local 
market and along the roadside. Roadside vending is direct selling system where a grower 
establishes a selling stall near a roadside and sells product directly to consumers. The 
product sold in a roadside place may be grown by irrigation users or purchased from other 
irrigators. This type of vending system may be operational only during harvest periods or 
throughout the year, depending on produce supply sources, production patterns and the 
type of the product. FGD result showed that, there are two types of selling system; on-farm 
and local market. Usually, bulky and high quality product sell at farm level while, low 
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quality and small plot product sell at local market and road side. In on-farm selling taking 
place, irrigation users especially FHH challenged by brokers on crop price due to lack of 
knowledge and market information consequently FHH irrigation users are not benefiting 
significantly compared to MHH irrigation users. The result is in line with Almaz Eshete, 
(2000), argued that women’s agricultural farming productivity and efficiency levels often 
remain low compared to MHH due to lack of knowledge and skill on production and 
marketing and cultural influences. 
 
Figure 9: Participation in selling irrigation products by households members 
4.6. Constraints in Small Scale Irrigation Faced by Irrigation Users 
4.6.1. Input Supply and Utilization  
The level of irrigation crop production is determined by factors such as; input supply and 
utilization mechanisms. The HH survey result indicated that 33.3% of MHH respondents 
obtain improved variety of vegetables seeds whereas only 10% FHH have an access to this 
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services (Table 12). The P-value shows that there was visible and significant difference 
between two group (MHH and FHH) of irrigation users with regard to improved seed 
application (P<0.05).  
Even at country level, it has been estimated that the number of farmers adopting improved 
varieties of vegetables is smaller in numbers. Small-holder farmers are often regarded as 
laggards in adopting an improved technology, including improved seeds, which is mainly 
due to lack of information or scarcity of resources. This indicates that most irrigation users 
faced shortage of improved seed varieties. The problem of improved seeds varieties was 
related to either non availability of good quality seeds or their high price. Most of the time, 
irrigation users did not trust the quality of seeds supplied by trader even if seeds might be 
branded or claimed to be of improved varieties. Although one invested in the expensive 
improved varieties, their performance is not assured. Some irrigation users responded that 
sometimes when they applied improved seeds the quality and quantity of product is 
reduced due to lack of appropriate application of the required management techniques for 
these new Varieties. FGD also responded that most of the time irrigation users received 
information about new varieties of vegetable seed from seed traders. Unfortunately, some 
times this new vegetable seeds is not effective or is completely damaged since seed traders 
themselves are not well informed about the handling of such seeds. The result is similar 
with Ogato Gemechu et al., (2009) reported that high price of agricultural inputs to be a 
major constraint to crop production and management practices in Ambo district. 
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Table 12: Irrigation inputs applied by households   
 
                  Households (n=165) 
MHH(n=135) FHH (n=30) Total χ
2 P value 
Types of Inputs  Yes % Yes % Yes % 
 
  
Improved seed  45 33.3 3 10 48 29.1 6.4 0.013** 
Agro-chemical  132 97.8 27 90 159 96.4 4.2 0.07NS 
Fertilizer  122 90.4 26 86.7 148 89.7 36 0.51NS 
Note: ** significant and NS= not significant at P<0.05 
Concerning chemical application, 97.8% of MHH and 90% of FHH irrigation users applied 
various agro-chemicals and the chi-square test shows that there was no significant 
difference between the two groups (P>0.05) (Table 12). However, MHH irrigation users 
applied chemical intensively for onion and tomato. Nevertheless, the lack of knowledge 
among irrigation users to identify diseases and pests at their earliest stages makes the 
effectiveness of agro-chemical low. In the same manner, irrigation users also face the risk 
of buying expired agro-chemicals (especially FHH) from private input suppliers. These 
could be due to the inefficiency of the supplier to provide the required quality and quantity 
of the product at the right time. Sometimes irrigation users applied agro-chemicals beyond 
the recommended level or they have been using non recommended chemicals which 
intensively damage the production of irrigated crops. They also applied chemicals simply 
with suspicion of disease when they looked some symptoms on the crops that actually are 
not related to diseases, which in turn could damage the production of the vegetables. 
Specifying the actual rate of application by producers was difficult to this study because 
farmers used several unconventional/non standard measurements, the frequency differs, 
and different combinations are also applied together. Yet, there is a tendency of applying 
higher rate or dose than the specification. This is because sometimes chemical were 
intentionally applied in order to avoid anticipated pests. Whereas differentiating between 
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pests and diseases is very important for correctly treating pests or diseases, such gross 
association of diseases and pests creates problem in proper disease and pest management. 
This problem contributes to low quality production and this has to be addressed in order to 
produce a reasonable yield that could bring high income. Sometimes lack of chemical 
supply occurs in the market because farmers produced the same types of vegetable crops 
with similar input requirements which result in high demand more than the available 
supply.  
Regarding fertilizer, majority of irrigation users (90.4%) of MHH and 86.7% of FHH 
applied fertilizer (Di ammonium phosphate and urea) for their crops (Table 12). Also there 
was no significant differences on MHH and FHH respondents with regard to fertilizer 
application (P>0.05). This implies that fertility management of the farmer’s irrigation plot 
was mainly performed through fertilizer application and while animal manure to a lesser 
extent. Nevertheless, the application of fertilizer was relatively intensive on onion, tomato 
and water melon since those crops are considered as better cash income sources. High 
price of fertilizer was however a discouraging factor to effectively utilize it while lack of 
good awareness about the recommended rate was another challenge. The result is contrary 
to Catherina Ragasa et al. (2013) who reported that plots of MHHs were more likely to be 
applied with chemical fertilizer, while plots of FHHs were more likely to be applied with 
manure. The rate of fertilizer use was significantly greater in plots managed by MHHs than 
those by FHHs (ibid.). On the other hand, IFAD (1999) confirmed that men and women 
who grow the same crop on individual plots showed that most inputs such as fertilizer and 
labor went to the men’s plots in Burkina Faso. 
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4.6.2. Extension Services 
The household survey result shows that, 71.9% and 43.3% of MHH and FHH irrigation 
users got better extension service, respectively. In addition, there was strong evidence that 
show significant difference between MHH and FHH through a chi-square test (P<0.05) 
(Table 13). Thus, MHH irrigation users have more access to extension services than FHH 
counterparts.  
The importance of extension service is to initiate change that bring about sound 
agricultural development especially on the part of small-holder farmers as it offers them 
technical advice on necessary inputs and services. Therefore, agricultural extension service 
is fundamental for the development of small scale irrigation agriculture through adapting 
and introducing improved agricultural technologies, providing training, accessing the 
supply of inputs timely and giving various information that ranges from production to 
marketing. Moreover, it represent farmers’ frequency of contact with DAs and frequency 
of participation in extension planning, training, field day, on-farm trial and demonstration 
regarding agriculture and livestock production. Hence, extension service has positive 
impact on enhancing production and productivity.  
As indicated in the FGD, frequent contact of extension worker is also related to the socio-
economic status of irrigation users. Most of the time, extension workers might prefer to 
visit farmers with more farmland or those who have already adopted improved technology 
all of which happened to be linked with gender. Therefore, FHH irrigation users are less 
likely to get extension services through various channels and less likely to access better 
services than their MHH counterparts. This result is also in line with Almaz Giziew et al., 
(2014) and Ofuoku and Albert, (2014).   
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Table 13: Households gets extension service, training and credit services 
  
                  Respondents (n=165) 
MHH(n=135) FHH (n=30) Total χ
2  P value 
Yes % Yes % Yes %     
Extensionservice 97 71.9 13 43.3 110 66.7 8.9 0.005** 
Training 32 23.7 2 6.7 34 20.6 4.3 0.03** 
Credit service 30 22.2 1 3.3 31 18.8 5.7 0.01** 
Note: ** significant at P<0.05 
4.6.3. Training 
Training on small scale irrigation agriculture is one of the important factor that influence 
production. Accordingly, about 23.3% MHH and only 6.7% FHH irrigation users have 
access to training (Table 13). The statistics result confirmed that there was a negative and 
significant relationship between MHH and FHHs with regard to participation in irrigation 
training (P<0.05) with FHHs having low participation. The more the farmers get training 
on small scale irrigation agriculture, the more likely that they acquire the relevant 
information along with the technical; known how about irrigation technology. Training 
creates awareness and helps the farmers to perform bring innovation and invention in small 
scale irrigation agriculture. Hence, training was the fundamental element to change the 
perception of farmers in order to adopt and expand new agricultural technologies.  
Unfortunately, the number of FHH irrigation user’s participating in training was very low 
due to lack of information and being tied up with domestic responsibilities. Even if they 
participate, due to cultural barrier they can’t express their specific concerns during training. 
Similar result is also indicated in Nahusenay Abate and Tesfaye Tafesse (2015) which 
suggested that most of the time women have limited access of agricultural products, credit 
facilities, training and information in Ethiopia. And also Godbole (2012) which suggested 
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that in many communities due to their cultural norm, women are not allowed to sit on the 
same stages as men and they are expected to keep silent in front of men. Moreover, Plaza-
Moralde (2007) argued that women have low participation in speaking up and taking part 
in discussion during meetings and training because most of them feel shy to stand up and 
speak in front of men. 
4.6.4. Access to Credit  
Credit either in the form of cash or non-monitory form from government or 
nongovernmental organization, is an important service to help poor farmers to participate 
in small scale irrigation agriculture for input purchase and ultimately to adopt advanced 
agricultural technologies. In the study area, about 22.2% of MHH and only 3.3% FHH had 
access to credit service (Table 13). The chi-square test shows that there was significant 
difference between MHH and FHH in credit access (P<0.05). Mostly, those irrigation users 
get credit access from informal financial institutions (friends, neighbors). This is because 
the stated informal lenders have easily access to the overall situation and information about 
their borrowers with whom they have tight social bondage. Since irrigation practice is 
seasonal, seasonal changes such as drought, pest and insect damage negatively influence 
the amount of output expected. Thus, to achieve higher productivity, well-timed access to 
short-term finance for inputs was fundamental. 
Credit access can be used to enhance farm productivity and to ensure sustainable food 
production. Irrigation users who have access to credit can overcome their financial 
constraints and can purchase all necessary inputs for their farm production. However, 
farmers without cash and have no access to credit service thus it is difficult to them to 
produce capital intensive crops. That is also what is explained by Almaz Woldetensaye 
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(2007); Deribe Kaske, (2007) and Addis Tiruneh et al., (2001) which indicated that FHH 
have less credit access and thus they are not getting high yield per hectare in Ethiopia. And 
also Adeniyi (2010) argued that financial resources limited for FHH; they receive less than 
10 percent of the credit offered to small scale farmers. 
4.6.5. Market Problem 
4.6.5.1. General Market Problems 
Market problem such as frequent low price at peak supply periods, lack of marketing 
chain, information gap and distance from local market are the major market problems in 
the study area though more FHHs appear to face such problems (Figure 10). Market 
problems are the result of variations in supply and demand which is to be expected for 
crops that are not subjected to price controls. Volatility and fluctuation in the market price 
is therefore a reflection of market risk. In most cases however, low price at peak supply 
periods are based not only by the real supply and demand interaction but also the 
information complicity and team between buying participations. Moreover, market 
problem might be due to different factors affecting the timely delivery of irrigation 
products to markets and quality of product (e.g. as a result of non-existence of storage, lack 
of transportation facilities, bulkiness and perishable nature of the product). Irrigation crops 
prices fluctuate from time to time, season to season, year to year due to lack of crop 
diversification, producer cooperatives and weak market chain. Majority of irrigation users 
produced almost the same types of vegetables. Hence, such kind of tendency makes 
irrigation crop production potentially profitable but a venture business. As a result, often 
success depends on marketing condition and obtaining good marketing process rather than 
production capability. 
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FGD participants responded that, some irrigation users, mainly MHH, who took the option 
of taking their product to other alternative markets earned better profit. Unfortunately, 
often the reverse happens in such a way that farmers will be forced to sell for a price 
reflecting the interest of the buyers. This could be due to the strong network and 
information exchange between brokers and buyers that discourage new farmers not to 
bring their product to the market. They did this to control the market price based on their 
own interests and to get high commission. Therefore, every buyer was telling the same and 
unfair price and at last farmers were left with no option than selling it with the low price or 
feed their product for their livestock for fear of coming back without any profit or with 
high loss. In so doing, farmers would be discouraged and were forced to sell their products 
at their on-farms at lower price to avoid such kind of risks, even though they believe that 
they deserve better price than the price they are earning now. This is in line with previous 
studies elsewhere in Ethiopia that confirmed vegetable producers lack of coordinate on to  
increase their bargaining power on vegetable price and there was no any marketing 
institution to safeguard farmer’s interest and right over their marketable produces (Abay 
Akalu, 2007). According to Sorech Belda, a 38 years old respondent in the male headed 
irrigation user living in Dungugi-Bekela PA: 
During market price fluctuation, to getting alternative market price for 
their product was the most challenging problem. Majority of us sell our 
product on-farm to wholesalers. Our bargaining power is very low 
when we compared to the buyers because first we will not have recent 
market information. Even if we have the information we do not have the 
capacity to sell our product in better place with good price because of 
 lack of transportation facilities. Thus, we don’t have any option other 
than selling by price specified by the brokers.
Figure 10: Major market problems
4.6.5.2. Market Problem by Commodities 
Commodity prices play an important role as driving factor that determines the participation 
of households whether to produce the specific commodity or not to produce. The HH 
survey result showed that, the extent of the effect caused by volatility of price 
in both groups by each crop type. For instance, perception on price fluctuations among 
MHH irrigation users varies for different crops as follows: onion 40%, tomato 28.1%, 
water melon 16.3% and cabbage 9.6%. On the other hand, the perception o
fluctuations among FHH irrigation users was 23.3%, 16.7%, 15.2%, 14.5% and 11% for 
the crops kale, green pepper, beet root, carrot and water melon, respectively (Figure 
general, the analyses of the result shows that market problem due to co
between the two groups. The reason might be due to the different type of crops produced 
0
10
20
30
40
50
60
70
80
90
100
Price 
fluctuation 
F
re
q
u
en
cy
 o
f 
to
p
 r
an
k
 %
67 
 
 
 
Lack of market 
chain
Lack of 
information
Distance from 
market
a
b
a
b
is different 
n price 
11). In 
mmodities differ 
MHH
FHH
68 
 
by MHH and FHH irrigation users in the study area. Marketing irrigation crops has always 
been a critical post-harvest constraint at the households. Most of the irrigation products 
need a quick and early delivery to market otherwise it would be damaged. As reported by 
some of the informants during the focus group discussion, similarity of irrigation crops 
produced and time of supply in the market by producers is often the reason for price 
fluctuation that negatively affect their income. When the same time of crops are supplied 
by most of the producers at the same time price tends to be higher and vice verse. This 
finding is however, contrary to the finding of Almaz Giziew et al., (2014) where FHH had 
high level of constraints for marketing onion and tomatoes compared to their MHH 
counterparts.  
 
Figure 11: Respondents’ ranking of price fluctuation for different crops 
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5. CONCLUSION AND RECOMMENDATIONS  
5.1. Conclusion  
This study revealed that participation in small scale irrigation agriculture in Lume district 
shows gender patterns and is significantly related to some key socio-economic and gender 
related characteristics of the household head. It appears that households with female heads 
have relatively small family labor source, small farmland size, poor economic status, low 
or no education level better decision-making power and produce easily managed and low 
cost irrigation crops such as kale, green pepper, water melon, carrot and beet root.  On the 
other hand, the fact that male headed irrigation users have better wealth status, possess 
large farmlands, more family labor, and better education level enable them to produce high 
value crops such as onion, tomato and cabbage. Moreover, such differentiation in the types 
of major irrigation crops produced by male and female headed are likely originate from 
gender-based social and cultural biases that influence the allocation of responsibilities in 
the small scale irrigation agricultural activities.  
Most of the time, female headed irrigation users are more involved in management 
activities such as planting, removing weeds, hoeing and harvesting while male headed 
participate in heavy and risky tasks such as land clearing, cultivation, crop watering, 
chemical spray and transport products. With regard to income generating activities related 
to small scale irrigation agriculture, onion seeds and seedlings production are the most 
common types of practices for cash income generation. Onion seed production is 
dominated by male headed irrigation users whereas seedling growing is mainly practiced 
by female headed irrigation users. However, when we come to selling irrigation crop 
production, female headed irrigation users have better access to selling their products 
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whereas male headed irrigation users are participate in selling when the product are bulky 
and high quality unless their wives are vend at local market and roadside.  
The study result shown that both MHH and FHH irrigation users are challenged by 
constraints like access to credit services, training, extension service and access to improved 
seed varieties. Female headed irrigation users are dominantly constrained by access to 
credit services, training and improved seed varieties. Although there were no differences 
between MHH and FHH in access to fertilizer and chemical applications, both MHH and 
FHH encounter market problem for their products. Owing to the difference in crop 
preference, majority of FHH encountered price fluctuation for kale, green pepper, water 
melon and beet root whereas, in MHH price fluctuation for onion, tomato and cabbage 
crops.  
To sum up, the study has shown that gender has significant roles and implications in small 
scale irrigation agriculture through its direct influence in participation, labor division, crop 
preference and involvement in income generating activities. While aspects such as income 
generating activities and irrigation crop production positively contributes to the betterment 
of the female headed households’ involved in small scale irrigation practice, market 
problem, low input accessibility, illiteracy and shortage of start-up capital discourage FHH 
irrigation users in the study area.  
5.2. Recommendation  
Based on the above findings, the following recommendation can be drawn for further 
consideration and improvement of gender sensitive irrigation crop production in the study 
area in particular and in the country in general.   
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 The participation of FHH irrigation users is very low; in order to improve the 
involvement of FHH irrigation user’s special attention should be given by 
government and NGOs on constraints such as credit access and agricultural 
extension services. 
 FHH irrigation users are often engaged in low value crops for various reasons. High 
value crops such as onion, tomato and cabbage require higher capital inputs and 
demand more water application thus becoming high risk crops for women groups. 
Therefore, in relation to future strategies the study has recommended that 
government and NGOs should provide supports to facilitate the production of such 
high value crops. 
 Both MHH and FHH have many problems related to technology and market such 
as disease and pest identification problem, amount of chemical and fertilizer 
application etc. Thus, to overcome these problems continuous training and 
extension services is very essential.  
 The final recommendation was the issues associated with market problem which 
includes problem such as sudden change in the demand for irrigation product, 
difficulties in anticipating the market price. To overcome these problems it is 
important facilitate the establishment of cooperative organizations that enable 
accessing larger markets.  
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APPENDICES  
Appendix 1: Household Survey Questionnaire 
Small Scale Irrigation Agriculture among Smallholder Farmers and the Role of Gender in 
Lume District in the Central Rift Valley of Ethiopia 
Region………………..…..Zone…………………..District……………..PA………… 
Date of interview……………………… 
Section – I. Questionnaire about Household Characteristics 
Name of enumerator………………Signature……….Date…….Questionnaire code…… 
1. Household head 
Name ……………………....Sex: 1. Male………2. Female…………….Age………….. 
2. Marital status 1) Married…2) Single….3) Widowed…..4). Divorced …………….. 
3. Education level: 1) Illiterate     2) Read and Write (1-4)   3) Elementary school (5-8)    
4) High school (9-12)    5) Graduate/ College  
4. Ethnic group: 1) Oromo     2) Amhara   3) Tigre   4) Gurage    5) Other………. 
5. Were you born here?    1)  Yes ………….. 2)   No ……….. 
5.1. If no, for how long you lived in this area? ...................................................... 
6. Family size 
Age (year)        Number 
Female Male Total 
1 (0-15)    
2 (16-30)    
3 (31-45)    
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7. Livestock size of Household 
No  Type of livestock  Quantity in number  Remark  
1  Cattle (Cow, Ox)   
2 Goat    
3 Sheep    
4 Polluter    
5 Equines (Donkey, Horse, Mule, Camel etc)   
  Section- II. Land use and crop production 
 8. Do you have your own land?  1) Yes... 2) No…If no, what are the main reasons? 
No  Reason  Mark  
1 Our culture do not allow women to own land   
2 I am not interested in owning the private land   
3 The existing institutional arrangement does not give access to own women 
land  
 
4 Because of land administration policy  
5 Land is owned by both spouses but female households cannot get ownership 
directly  
 
6 Other specify   
9. What area of land do you own in hectares? ………………… 
No  Types of land  Hectares   
1 Crop land   
2 Irrigation land   
3 Forest land   
4 Grazing  homestead land   
5 Other specify   
10. How do you evaluate the fertility of your land compared to other farmers? 
4 (46-60)    
5 61and above    
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              1) Low ………..2) Medium ………… 3) High …………………... 
 11. What are your criteria to evaluate the quality of your land? 
No  Criteria  Rank  
1 Productivity of land   
2 Degradation status   
3 By soil erosion   
4 Other specify   
 12. Do you own the land you are currently cultivating?  1) Yes…..2) No …………… 
12.1. If yes, can you please rank the main sources of labor?  
No  Labor source  Rank  
1 Children   
2 Hired labor   
3 Own labor   
4 Other specify   
13. Is there any area of irrigated land you have rented in?  1) Yes……2) No …….. 
13.1. If your answer is yes, how many area of land you have rented in?............ 
14. For how long have you rented in? ……………. 
1) 6 month…..2) 1 year ……    3) 2 years………..    4)   More than 2 years … 
 15. How many birr per hectare per year you pay for rented in land? ………… 
 16. Do you involve in share cropping activity? 1) Yes………2) No ………….. 
16.1. If no, why? ……………………………… 
17. What is the sex of the land owner from which you rented in the land?    
                  1) Male             2) Female 
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Section- III. Types of Irrigation crops produced in the study area 
18. Which type of crops did you grew on your land? …………… 
No  Major crops grown              Cultivated land and yield in Qt or (kg) 
 Irrigated  Irrigated 
Cultivated area  Quintal/hectare  Unit price/kg 
1 Onion     
2 Tomatoes     
3 Green pepper    
4 Kale    
5 Cabbage     
6 Beet root    
7 Carrot    
8 Water melon    
9 Fasoliya     
10 Others     
19. When did you start producing irrigation crops? 1) 1 year ago….2) 2 years ago 3) before 
three years   4) before 4 years ago     5) before 5 years ago 
20. Can you please rank the reasons why you prefer to grow these irrigation crops than 
other (based on Q. 18)? 
No  Reasons  Rank  
1 They have good demand in the market   
2 Seeds are easily available   
3 Because they are not simply attacked by pests and disease    
4 They don’t demand high water quantity  
5 Other specify   
Section- IV. Participation in irrigation management Practices  
21. Do you undertake irrigation agricultural management practice? 1) Yes…..2) No ……. 
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21.1. If yes, what are the main reasons for you to involve in irrigation agricultural 
management practice? 
No  Reasons  Rank  
1 Rain fed agriculture is not reliable   
2 The crop I cultivate requires regular and reliable supply of water   
3 Crops from irrigation managed land bring higher price in the market   
4 I can produce more than once per year if I use water  
5 The land I am cultivating require good supply of water   
6 Other specify  
22. What was your role and level of participation in the irrigation agricultural activities?  
For those who cultivated their own land (give rank1-6). 
No  Activities  Rank 
  
1=
W
om
e
n 
 
2=
 M
en
  
3=
 G
ir
ls
  
4=
 b
oy
s 
5=
 H
ir
ed
 
la
bo
r 
6=
 O
th
er
  
1 
Deciding what, when and how to 
produced 
      
2 Seed, seedling, farm implementations, 
fertilizer  and chemical purchasing  
      
3  Land clearing       
4 Land cultivation       
5 Planting        
6 Watering        
7 Weeding        
8 Harrowing        
9 Disease and pest control       
10 Harvesting        
11 Transport to the market       
12 Selling the product in the market       
13 Deciding what and how much to sell       
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14 Deciding on the use of income from 
vegetables  
      
23. Do you think that there is imbalance of decision making power between women and 
men on decisions relate to what, when, or how to produce irrigated crops?  
                                  1) Yes …… 2) No…… 
23.1. If yes, who makes most of the decisions? (1) Mainly the men (2) Mainly the women 
24. If mainly men are decision maker, what are the main reasons? ………… 
No  Reasons  Rank  
1 Because the women are not equally capable to make such decisions   
2 Women are usually occupied with domestic activities 
 
 
3 Cultural practices usually favor the involvement of men in such 
matters  
 
4 Most of the productive assets and the capital is controlled by men  
5 Others specify  
25. Do you think that women have equal decision making power on the income obtained 
from irrigated crops?  1) Yes ………. 2) No …………… 
25.1. If No, what are the main reasons? ……………  
No  Reasons  Rank  
1 Selling the product in the market is mainly performed by men  
2 Because for cultural or Religious reasons, such activities are undertaken by 
men  
 
3 Women are not equally capable to undertake marketing  
4 Markets are far from home for women to travel for marketing purposes  
5 Other specify   
Section V. Income generating activities related to irrigation agriculture 
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26. Do you produce vegetable seeds for sale on your farmland? 1) Yes……..2) No ……. 
26.1. If yes, for which of the following vegetables do you produce seeds? 1) Onion…. 
         2) Tomato……3) Water melons…….4) Green pepper……..5) others……. 
27. Do you grow vegetable seedlings for sale? 1) Yes…….2) No…….. 
27.1. If yes, for which of the following crops do you produce seedlings?  
    1) onion….2) tomato……3) water melon…….4) green pepper……..5) others……. 
27.2. If no produced both seed and seedling, what are your main reasons? 
No  Reasons  Rank  
1 Because seed production is time taking  
2 Seedling is simply attacked by pest and disease   
3 I have no sufficient irrigation farm land   
4 Seed production is labor intensive than seedling   
5 Because  it requires high water demand  
6 Other specify  
28. How many times do you produce seed or seedling in a year? 1) Once 2) Twice 3) Three 
time 4) Others…. 
Section VI. Major constraints irrigation user groups facing  
29. Do you encounter market problem for your product? 1) Yes….2) No… 
29.1. If yes, for which product do you encounter usually? 
Crop types  Rank  
Onion   
Tomato   
Green pepper   
Water melon  
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Kale   
Cabbage   
Beet root  
Carrot   
Others   
30. What problems you have in irrigation production and marketing? 
Problem  Rank  
Price fluctuation   
Distance from market  
Lack of market information  
Lack of market chain   
Others, specify   
31. Where do you sell your product? 1) On-farm…2) Local market…..3) Addis Ababa…4) 
Roadside …… 5) Other… 
32. To whom did you sell your product? 
No.  Buyer  Rank  
1 Consumers   
2 Retailers   
3 Intermediates   
4 Whole sellers   
5 Other specify   
33. Do you know the selling price of you produce in the market during your sale?  
               1) Yes               2) No 
33.1. If no, how do you set you get price? ……………… 
34. What packaging materials do you use vegetable produces? 
No. Vegetables  Packaging material  
   
95 
 
   
   
   
   
   
   
   
   
35. Do you use improved seed? 1) Yes…….2) No…… 
35.1. If no, what are the main reasons? 
No. Main reasons  Rank 
1 Not easily available  
2 The quality of improves seed is not trustable   
3 Improved seed price is too expensive  
4 Difficult to manage the improved seed  
5 Other, specify…..  
36. Do you use chemical fertilizer for your production? 1) Yes…..2) No….. 
36.1. If no, why? ....................................................................... 
37. What amount of vegetables you have produced last year 2014? 
Vegetables  Produced in kg Sold  Used Damaged  
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38. Do you use pesticide and insecticide? 1) Yes…….2) No…… 
38.1. If no, why? ………………………………………………………………. 
39. Where do you get pesticides and insecticides? 1) Local market….2) Addis Ababa…3) 
Cooperatives….4) Research center….5) MOA………6) others……. 
40. Do you trust the purity of pesticides and insecticides? 1) Yes…….2) No……… 
40.1. If no, why? ....................................................................................... 
41. Do you get credit for vegetable production? 1) Yes………….2) No…………… 
41.1. If yes, where did you get? 1) Bank…2) Micro finance…3) Informal institution 
(neighbor, friends  ...etc)…..4) MOA….5) others….. 
41.2. If no credit access why? ……………………………………………………… 
42. How often local DAs or irrigation experts contact you? 1) More than twice a 
month…2) Once every two months….3) Once every three months….4) other, 
specify………………… 
43. What services do you get from DA? 
1) Advice on irrigation management practice   2) training on irrigation practice 
3) Method demonstration on vegetables 4) inputs delivery   5) other, specify….. 
44. Have you ever participated in any irrigation crop production demonstration?  
                                1) Yes…. 2) No….. 
44.1. If yes, in what crop and when? ............................... 
45. Whom do you consult whenever you face some problem in you vegetable production 
and marketing? 1) a producing neighbor  2) a producing friend  3) DA and irrigation 
experts  4) broker    5) other, specify…………………….. 
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46. From whom do you get market information for horticultural produce? 1) A producing 
Neighbor      2) A producing friend    3) DA and expert    4) Local market   5) other specify  
47. Who often participate in irrigation training? 1) Mainly men…..2) mainly women  
             3) Both are equally participated 
48. If mainly men, can you, please rank the major reasons? 
No  Reasons  Rank  
1 Most of the time women did not get irrigation training information   
2 Because women are so busy with other domestic responsibilities   
3 The training is not fair as it is, dominated by men or other few groups   
4 Because women are mostly illiterate and cannot equally participate  
5 Women are afraid or not interested to participate in such trainings  
6 During irrigation training time there is no perdiam   
7 Because training areas are far or not convenient for women participation  
8 Other specify   
49. How many times do you involve? 1) Once a year…. 2) In a few numbers of trainings 
per year….3) in almost all of the trainings……4) other, specify……………… 
50. Is there any extension service that encourages women participation in irrigation 
activities?   1) Yes ………. 2) No 
50.1. If your answer yes, what are these? 
No  Reasons  Rank  
1 Special follow up  
2 Special credit service   
3 Special training   
4 Other specify   
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51. Who is the specific organization or entities that facilitate women direct involvement in 
irrigation agriculture? 1) Government body   2) NGOs   3) union   4) research centers 5) 
others, specify…….. 
52. Can you, please, rank the major constraints that hinder women from participating in the 
irrigation activities? 
No  Problems  Rank  
1 Lack of education   
2 Traditions   
3 Lack of capital   
4 Lack of water accessible farm land   
5 Equipment   
6 Other specify   
Appendix 2: Checklists for KIs 
- What are the major livelihood activities in your area? 
- What is the role of women in livelihood activity? 
- Who has decision making power in irrigation management?  
- What was the role of stockholders (Government, NGO, Union etc) in small scale 
irrigation practice? 
- What are the major constraints in SSI activities? 
- What are the main opportunities to implement SSI practice? 
- How women are involved in irrigation practice? 
- Why a small number of irrigator female observed in this area? 
Appendix 3: Checklists for FGDs 
 What types of irrigation methods are taking place in this PA? 
 Do you have adequate water for irrigation? 
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 Is the irrigation has access to road? 
 What are the major types of crops produced under SSI in this area? 
 What type of crops covered large area? 
 For what purpose do you use irrigation crop product? 
 Where do you sell your product? 
 What are the major contributions of women in irrigation activities? 
 What challenges and constraints faced during SSI applied? 
 What are the main opportunities during irrigation practice? 
 What is women’s share in irrigation income? 
 For what purpose irrigation income used? 
 How do you know about gender equality? 
 Most of the time who spend more time with workload? 
Appendix 4: Conversion factors used to calculate Tropical Livestock Unit (TLU) 
Animals  TLU- equivalent 
Camel 1.25 
Cows and Oxen 1.0 
Donkey 0.7 
Poultry  0.013 
Sheep and Goat 0.13 
Source Strock et al., (1991) 
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Figure 12: Trend of small scale irrigation practice   
